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Sir : 

In connection with a Sequence Listing submitted concurrently 
herewith, the undersigned hereby states that: 



1. the submission, filed herewith in accordance with 37 
C.F.R. § 1.821(g), does not include new matter; 

2 . the content of the attached paper copy and the 
attached computer readable copy of the Sequence Listing, submitted in 
accordance with 37 C.F.R. § 1.821(c) and (e) , respectively, are the same; 
and 



3. all statements made herein of their own knowledge are 
true and that all statements made on information and belief are believed to 
be true; and further, that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of the United 



Serial No. 09/833,745 

States Code and that such willful false statements may jeopardize the 
validity of the application or any patent resulting therefrom. 
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SEQUENCE LISTING 




<110> ROBERTS, JOSEPH 

SETHURAMAN, NATARAJAN 
MACALLISTER, THOMAS 



> CLONING, OVEREXPRESSION AND THERAPEUTIC USE OF 
BIOACTIVE HI ST I DINE AMMONIA LYASE 



& <r30> 078728/0106 



<140> 09/833,745 
<141> 2001-04-13 



<150> 60/197,770 
<151> 2000-04-14 

<160> 66 

<170> Patentln Ver. 2.1 

<210> 1 

<211> 37 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
polypeptide 



<400> 1 

Leu Asn Ala Gly He Thr Pro Val 
1 5 

Cys Ser Gly Asp Leu Ala Pro Leu 
20 



Val Arg Glu Tyr Gly Ser Leu Gly 
10 15 

Ser His Cys Ala Leu Val Leu Met 
25 30 



Gly Glu Gly Glu Ala 
35 



<210> 2 
<211> 40 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
polypeptide 

<400> 2 

Gly Met Leu Asn Ala Gly He Thr Pro Val Val Arg Glu Tyr Gly Ser 
15 10 15 



Leu Gly Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Val 
20 25 30 
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Leu Met Gly Glu Gly Glu Ala Thr 
35 40 



<210> 3 
<211> 287 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
polypeptide 

<400> 3 

Met Ala Ser Ala Pro Gin lie Thr Leu Gly Leu Ser Gly Ala Thr Ala 
15 10 15 

Asp Asp Val lie Ala Val Ala Arg His Glu Ala Arg lie Ser lie Ser 
20 25 30 

Pro Gin Val Leu Glu Glu Leu Ala Ser Val Arg Ala His lie Asp Ala 
35 40 45 

Leu Ala Ser Ala Asp Thr Pro Val Tyr Gly lie Ser Thr Gly Phe Gly 
50 55 60 

Ala Leu Ala Thr Arg His lie Ala Pro Glu Asp Arg Ala Lys Leu Gin 
65 70 75 80 

Arg Ser Leu lie Arg Ser His Ala Ala Gly Met Gly Glu Pro Val Glu 
85 90 95 

Arg Glu Val Val Arg Ala Leu Met Phe Leu Arg Ala Lys Thr Leu Ala 
100 105 110 

Ser Gly Arg Thr Gly Val Arg Pro Val Val Leu Glu Thr Met Val Gly 
115 120 125 

Met Leu Asn Ala Gly He Thr Pro Val Val Arg Glu Tyr Gly Ser Leu 
130 135 140 

Gly Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Val Leu 
145 150 155 160 

Met Gly Glu Gly Glu Ala Thr Asp Ala His Gly Asp He Arg Pro Val 
165 170 175 

Pro Glu Leu Phe Ala Glu Ala Gly Leu Thr Pro Val Glu Leu Ala Glu 
180 185 190 

Lys Glu Gly Leu Ala Leu Val Asn Gly Thr Asp Gly Met Leu Gly Gin 
195 200 205 

Leu He Met Ala Leu Ala Asp Leu Asp Glu Leu Leu Asp He Ala Asp 
210 215 220 

Ala Thr Ala Ala Met Ser Val Glu Ala Gin Leu Gly Thr Asp Gin Val 
225 230 235 240 
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Phe Arg Ala Glu Leu His Glu Pro Leu Arg Pro His Pro Gly Gin Gly 
245 250 255 

Arg Ser Ala Gin Asn Met Phe Ala Phe Leu Ala Asp Ser Pro lie Val 
260 265 270 

Ala Ser His Arg Glu Gly Asp Gly Arg Val Gin Asp Ala Tyr Ser 
275 280 285 



<210> 4 
<211> 405 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
polypeptide 

<400> 4 

Met Ala Ser Ala Pro Gin lie Thr Leu Gly Leu Ser Gly Ala Thr Ala 
15 10 15 

Asp Asp Val lie Ala Val Ala Arg His Glu Ala Arg lie Ser lie Ser 
20 25 30 

Pro Gin Val Leu Glu Glu Leu Ala Ser Val Arg Ala His lie Asp Ala 
35 40 45 

Leu Ala Ser Ala Asp Thr Pro Val Tyr Gly lie Ser Thr Gly Phe Gly 
50 55 60 

Ala Leu Ala Thr Arg His lie Ala Pro Glu Asp Arg Ala Lys Leu Gin 
65 ' 70 75 80 

Arg Ser Leu lie Arg Ser His Ala Ala Gly Met Gly Glu Pro Val Glu 
85 90 95 

Arg Glu Val Val Arg Ala Leu Met Phe Leu Arg Ala Lys Thr Leu Ala 
100 105 110 

Ser Gly Arg Thr Gly Val Arg Pro Val Val Leu Glu Thr Met Val Gly 
115 120 125 

Met Leu Asn Ala Gly He Thr Pro Val Val Arg Glu Tyr Gly Ser Leu 
130 135 140 

Gly Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Val Leu 
145 150 155 160 

Met Gly Glu Gly Glu Ala Thr Asp Ala His Gly Asp He Arg Pro Val 
165 170 175 



Pro Glu Leu Phe Ala Glu Ala Gly Leu Thr Pro Val Glu Leu Ala Glu 
180 185 190 



Lys Glu Gly Leu Ala Leu Val Asn Gly Thr Asp Gly Met Leu Gly Gin 
195 200 205 

Leu He Met Ala Leu Ala Asp Leu Asp Glu Leu Leu Asp He Ala Asp 
210 215 220 

Ala Thr Ala Ala Met Ser Val Glu Ala Gin Leu Gly Thr Asp Gin Val 
225 230 235 240 

Phe Arg Ala Glu Leu His Glu Pro Leu Arg Pro His Pro Gly Gin Gly 
245 250 255 

Arg Ser Ala Gin Asn Met Phe Ala Phe Leu Ala Asp Ser Pro He Val 
260 265 270 

Ala Ser His Arg Glu Gly Asp Gly Arg Val Gin Asp Ala Tyr Ser Leu 
275 280 285 

Arg Cys Ser Pro Gin Val Thr Gly Ala Ala Arg Asp Thr He Ala His 
290 295 300 

Ala Arg Leu Val Ala Thr Arg Glu Leu Ala Ala Ala He Asp Asn Pro 
305 310 315 320 

Val Val Leu Pro Ser Gly Glu Val Thr Ser Asn Gly Asn Phe His Gly 
325 330 335 

Ala Pro Val Ala Tyr Val Leu Asp Phe Leu Ala He Ala Val Ala Asp 
340 345 350 

Leu Gly Ser He Ala Glu Arg Arg Thr Asp Arg Met Leu Asp Pro Ala 
355 360 365 

Arg Ser Arg Asp Leu Pro Ala Phe Leu Ala Asp Asp Pro Gly Val Asp 
370 375 380 

Ser Gly Met Met He Ala Gin Tyr Thr Gin Ala Gly Leu Val Ala Glu 
385 390 395 400 



Asn Lys Arg Leu Ala 
405 



<210> 5 
<211> 513 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
polypeptide 

<400> 5 

Met Ala Ser Ala Pro Gin He Thr Leu Gly Leu Ser Gly Ala Thr Ala 
1 5 io 15 

Asp Asp Val He Ala Val Ala Arg His Glu Ala Arg He Ser He Ser 
20 25 30 
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Pro Gin Val Leu Glu Glu Leu Ala Ser Val Arg Ala His He Asp Ala 
35 40 45 

Leu Ala Ser Ala Asp Thr Pro Val Tyr Gly He Ser Thr Gly Phe Gly 
50 55 60 

Ala Leu Ala Thr Arg His He Ala Pro Glu Asp Arg Ala Lys Leu Gin 
65 70 75 80 

Arg Ser Leu He Arg Ser His Ala Ala Gly Met Gly Glu Pro Val Glu 
85 90 95 

Arg Glu Val Val Arg Ala Leu Met Phe Leu Arg Ala Lys Thr Leu Ala 
100 105 no 

Ser Gly Arg Thr Gly Val Arg Pro Val Val Leu Glu Thr Met Val Gly 
115 120 125 

Met Leu Asn Ala Gly He Thr Pro Val Val Arg Glu Tyr Gly Ser Leu 
130 135 140 

Gly Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Val Leu 
145 150 155 160 

Met Gly Glu Gly Glu Ala Thr Asp Ala His Gly Asp He Arg Pro Val 
165 170 175 

Pro Glu Leu Phe Ala Glu Ala Gly Leu Thr Pro Val Glu Leu Ala Glu 
180 185 190 

Lys Glu Gly Leu Ala Leu Val Asn Gly Thr Asp Gly Met Leu Gly Gin 
195 200 205 

Leu He Met Ala Leu Ala Asp Leu Asp Glu Leu Leu Asp He Ala Asp 
210 215 220 

Ala Thr Ala Ala Met Ser Val Glu Ala Gin Leu Gly Thr Asp Gin Val 
225 230 235 240 

Phe Arg Ala Glu Leu His Glu Pro Leu Arg Pro His Pro Gly Gin Gly 
245 250 255 

Arg Ser Ala Gin Asn Met Phe Ala Phe Leu Ala Asp Ser Pro He Val 
260 265 270 

Ala Ser His Arg Glu Gly Asp Gly Arg Val Gin Asp Ala Tyr Ser Leu 
275 280 285 

Arg Cys Ser Pro Gin Val Thr Gly Ala Ala Arg Asp Thr He Ala His 
290 295 300 



Ala Arg Leu Val Ala Thr Arg Glu Leu Ala Ala Ala He Asp Asn Pro 
305 310 315 320 

Val Val Leu Pro Ser Gly Glu Val Thr Ser Asn Gly Asn Phe His Gly 
325 330 335 
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Ala Pro Val Ala Tyr Val Leu Asp Phe Leu Ala lie Ala Val Ala Asp 
340 345 350 

Leu Gly Ser lie Ala Glu Arg Arg Thr Asp Arg Met Leu Asp Pro Ala 
355 360 365 

Arg Ser Arg Asp Leu Pro Ala Phe Leu Ala Asp Asp Pro Gly Val Asp 
370 375 380 

Ser Gly Met Met lie Ala Gin Tyr Thr Gin Ala Gly Leu Val Ala Glu 
385 390 395 400 

Asn Lys Arg Leu Ala Val Pro Ala Ser Val Asp Ser lie Pro Ser Ser 
405 410 415 

Ala Met Gin Glu Asp His Val Ser Leu Gly Trp His Ala Ala Arg Lys 
420 425 430 

Leu Arg Thr Ser Val Ala Asn Leu Arg Arg lie Leu Ala Val Glu Met 
435 440 445 

Leu lie Ala Gly Arg Ala Leu Asp Leu Arg Ala Pro Leu Lys Pro Gly 
450 455 460 

Pro Ala Thr Gly Ala Val Leu Glu Val Leu Arg Ser Lys Val Ala Gly 
465 470 475 480 

Pro Gly Gin Asp Arg Phe Leu Ser Ala Glu Leu Glu Ala Ala Tyr Asp 
485 490 495 

Leu Leu Ala Asn Gly Ser Val His Lys Ala Leu Glu Ala His Leu Pro 
500 505 510 



Ala 



<210> 6 
<211> 511 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Formula polypeptide 



<220> 

<221> MOD_RES 

<222> (1) . . (9) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (11) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (14) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (17) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (20) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (26) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (29) . . (31) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (33) . . (36) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (38) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (41) . . (42) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (44) . . (46) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (51) . . (54) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (59) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (68) 

<223> Variable amino acid 
<220> 

<221> MOD RES 



<222> (72) . . (73) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (75) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (78) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (82) . . (84) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (93) . . (94) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (108) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (111) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (115) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (121) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (123) . . (124) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (127) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (129) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (139) 

<22 3> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (159) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (168) . . (170) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (172) . . (173) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (176) . . (177) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (180) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (182) . . (183) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (185) . . (186) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (191) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (199) 
<223> Variable 



amino acid 



<220> 

<221> MOD_RES 
<222> (208) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (210) 



<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (217) . . (218) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (220) . . (222) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (225) 

<223> Variable amino acid 
<220> 

<221> M0D_RES 
<222> (229) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (231) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (234) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (239) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (241) . . (243) 

<223> Variable amino acid 

<220> 

<221> M0D_RES 

<222> (247) . . (249) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (257) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (260) 

<223> Variable amino acid 



<220> 



<221> MODJRES 

<222> (263) . . (265) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (268) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (270) . . (274) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (276) . . (280) 

<223> Variable amino acid 

<220> 

<2 21> MOD_RES 
<222> (288) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (291) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (295) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (298) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (302) . . (303) 

<223> Variable amino acid 

<220> 

<221> M0D_RES 
<222> (306) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (310) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (315) . . (317) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (325) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (327) 

<223> Variable amino acid 



<220> 

<2 21> MOD_RES 
<222> (329) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (349) . . (350) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (357) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (364) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (367) . . (368) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (371) . . (372) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (375) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (381) 

<2 23> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (387) 

<223> Variable amino acid 



<220> 

<221> MOD RES 



<222> (396) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (399) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (401) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (410) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (425) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (428) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (436) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (438) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (441) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (444) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (448) . . (450) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (452) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (455) . . (456) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (460) . . (462) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (464) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (466) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (469) . . (470) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (473) . . (475) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (478) . . (480) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (482) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (486) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (491) . . (493) 

<223> Variable amino acid 

<220> 

<221> M0D_RES 
<222> (495) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (498) . . (503) 
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<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (505) . . (508) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (510) 

<223> Variable amino acid 
<400> 6 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Xaa Ser Gly Xaa Thr Ala 
15 10 15 

Xaa Asp Val Xaa Ala Val Ala Arg His Xaa Ala Arg Xaa Xaa Xaa Ser 
20 25 30 

Xaa Xaa Xaa Xaa Glu Xaa Leu Ala Xaa Xaa Arg Xaa Xaa Xaa Asp Ala 
35 40 45 

Leu Ala Xaa Xaa Xaa Xaa Pro Val Tyr Gly Xaa Ser Thr Gly Phe Gly 
50 55 60 

Ala Leu Ala Xaa Arg His lie Xaa Xaa Glu Xaa Arg Ala Xaa Leu Gin 
65 70 75 80 

Arg Xaa Xaa Xaa Arg Ser His Ala Ala Gly Met Gly Xaa Xaa Val Glu 
85 90 95 

Arg Glu Val Val Arg Ala Leu Met Phe Leu Arg Xaa Lys Thr Xaa Ala 
100 105 110 

Ser Gly Xaa Thr Gly Val Arg Pro Xaa Val Xaa Xaa Thr Met Xaa Gly 
115 120 125 

Xaa Leu Asn Ala Gly lie Thr Pro Val Val Xaa Glu Tyr Gly Ser Leu 
130 135 140 

Gly Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Xaa Leu 
145 150 155 160 

Met Gly Glu Gly Glu Ala Thr Xaa Xaa Xaa Gly Xaa Xaa Arg Pro Xaa 
165 170 175 

Xaa Glu Leu Xaa Ala Xaa Xaa Gly Xaa Xaa Pro Val Glu Leu Xaa Glu 
180 185 190 

Lys Glu Gly Leu Ala Leu Xaa Asn Gly Thr Asp Gly Met Leu Gly Xaa 
195 200 205 

Leu Xaa Met Ala Leu Ala Asp Leu Xaa Xaa Leu Xaa Xaa Xaa Ala Asp 
210 215 220 



Xaa Thr Ala Ala Xaa Ser Xaa Glu Ala Xaa Leu Gly Thr Asp Xaa Val 
225 230 235 240 
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Xaa Xaa Xaa Glu Leu His Xaa Xaa Xaa Arg Pro His Pro Gly Gin Gly 
245 250 255 

Xaa Ser Ala Xaa Asn Met Xaa Xaa Xaa Leu Ala Xaa Ser Xaa Xaa Xaa 
260 265 270 

Xaa Xaa His Xaa Xaa Xaa Xaa Xaa Arg Val Gin Asp Ala Tyr Ser Xaa 
275 280 285 

Arg Cys Xaa Pro Gin Val Xaa Gly Ala Xaa Arg Asp Thr Xaa Xaa His 
290 295 300 

Ala Xaa Leu Val Ala Xaa Arg Glu Leu Ala Xaa Xaa Xaa Asp Asn Pro 
305 310 315 320 

Val Val Leu Pro Xaa Gly Xaa Val Xaa Ser Asn Gly Asn Phe His Gly 
325 330 335 

Ala Pro Val Ala Tyr Val Leu Asp Phe Leu Ala lie Xaa Xaa Ala Asp 
340 345 350 

Leu Gly Ser lie Xaa Glu Arg Arg Thr Asp Arg Xaa Leu Asp Xaa Xaa 
355 360 365 

Arg Ser Xaa Xaa Leu Pro Xaa Phe Leu Ala Asp Asp Xaa Gly Val Asp 
370 375 380 

Ser Gly Xaa Met lie Ala Gin Tyr Thr Gin Ala Xaa Leu Val Xaa Glu 
385 390 395 400 

Xaa Lys Arg Leu Ala Val Pro Ala Ser Xaa Asp Ser lie Pro Ser Ser 
405 410 415 

Ala Met Gin Glu Asp His Val Ser Xaa Gly Trp Xaa Ala Ala Arg Lys 
420 425 430 

Leu Arg Thr Xaa Val Xaa Asn Leu Xaa Arg lie Xaa Ala Val Glu Xaa 
435 440 445 

Xaa Xaa Ala Xaa Arg Ala Xaa Xaa Leu Arg Ala Xaa Xaa Xaa Leu Xaa 
450 455 460 

Pro Xaa Pro Ala Xaa Xaa Ala Val Xaa Xaa Xaa Leu Arg Xaa Xaa Xaa 
465 470 475 480 

Ala Xaa Gly Pro Gly Xaa Asp Arg Phe Leu Xaa Xaa Xaa Leu Xaa Ala 
485 490 495 

Ala Xaa Xaa Xaa Xaa Xaa Xaa Gly Xaa Xaa Xaa Xaa Ala Xaa Glu 
500 505 510 



<210> 7 
<211> 1542 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic expression 
vector sequence 



<400> 7 

atggcttccg 

gccgttgccc 

tccgtccgag 

accggctttg 

cgctccctca 

cgcgcattga 

gttgtccttg 

tacggttcac 

atgggcgagg 

gccgaggccg 

ggcaccgacg 

gacatcgccg 

ttccgcgcag 

aacatgttcg 

cgagtgcagg 

accattgctc 

gtggtgctgc 

tacgtgctgg 

accgaccgca 

ccgggtgtgg 

aacaagcggc 

gaccacgttt 

cgccgcattc 

ttgaagcctg 

cccggccagg 

ggctcggtgc 



ctcctcaaat 
gccacgaagc 
cacatatcga 
gcgcgttggc 
tccgttccca 
tgttcttgcg 
agaccatggt 
tgggctgctc 
gcgaagccac 
gattgacccc 
gcatgctcgg 
atgccaccgc 
aactgcacga 
ccttcctggc 
atgcctactc 
atgcccgcct 
ccagcggcga 
acttccttgc 
tgctcgaccc 
actcgggcat 
tggcagttcc 
ccctgggctg 
tcgcagtgga 
gtccagcgac 
accgcttcct 
ataaggccct 



aacacttggc 
ccgcatcagc 
tgcactagca 
aacccgccac 
cgctgctggc 
tgcaaagacc 
cggcatgctc 
cggtgacttg 
cgatgcccac 
tgtcgaactg 
ccagctgatc 
cgccatgagc 
accactgcgc 
cgactcgcca 
gctgcgttgc 
ggtcgccacc 
agtgacttcc 
catcgccgtg 
agcccgctcc 
gatgatcgcc 
tgccagcgtt 
gcatgcggcg 
aatgctgatt 
cggtgcggtg 
ttccgcagaa 
cgaagctcac 



ctaagtggcg 
atttctccgc 
tccgctgata 
atcgcacccg 
atgggtgaac 
ctggcttccg 
aatgcaggca 
gctccgctgt 
ggcgacatcc 
gcagaaaagg 
atggcattgg 
gttgaagccc 
ccgcacccag 
attgttgcct 
tcgccgcagg 
cgcgaactgg 
aacggcaact 
gccgacctcg 
cgcgacctgc 
cagtacaccc 
gactccatcc 
cgcaagctgc 
gccggccgcg 
cttgaagtat 
ctggaagcag 
ctgcctgcat 



caaccgcaga 
aagtacttga 
ccccggttta 
aggatcgcgc 
cggtggagcg 
gccgcacggg 
tcactccggt 
cgcactgcgc 
gcccggtacc 
aaggcctggc 
cggacctcga 
agctgggcac 
gccagggccg 
cgcatcgcga 
tcaccggcgc 
ctgcggccat 
tccacggcgc 
gctctatcgc 
cggcattcct 
aggccggctt 
catcctcggc 
gcacctcggt 
ccctggacct 
tgcgcagcaa 
cctatgacct 
aa 



cgacgttatc 
ggaactggct 
tggcatttca 
caagctgcag 
cgaagtggtc 
cgttcgcccg 
agtccgcgaa 
attagtgctg 
ggaactgttc 
tctggtcaac 
tgagctgctg 
cgatcaggta 
cagcgcccag 
gggagacggc 
cgcccgcgac 
tgacaaccct 
accggtagcc 
cgagcgccgc 
ggccgacgat 
ggtggcagaa 
catgcaggaa 
agcgaacctc 
gcgggcccca 
ggttgcaggc 
gctggccaat 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1542 



<210> 8 
<211> 286 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
polypeptide 

<400> 8 

Met Ala Ser Ala Pro Gin lie Thr Leu Gly Leu Ser Gly Ala Thr Ala 
15 10 15 

Asp Asp Val lie Ala Val Ala Arg His Glu Ala Arg lie Ser lie Ser 
20 25 30 

Pro Gin Val Leu Glu Glu Leu Ala Ser Val Arg Ala His lie Asp Ala 
35 40 45 

Leu Ala Ser Ala Asp Thr Pro Val Tyr Gly lie Ser Thr Gly Phe Gly 
50 55 60 



Ala Leu Ala Thr Arg His lie Ala Pro Glu Asp Arg Ala Lys Leu Gin 
65 70 75 80 
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Arg Ser Leu lie Arg Ser His Ala Ala Gly Met Gly Glu Pro Val Glu 
85 90 95 

Arg Glu Val Val Arg Ala Leu Met Phe Leu Arg Ala Lys Thr Leu Ala 
100 105 110 

Ser Gly Arg Ser Val Arg Pro Val Val Leu Glu Thr Met Val Gly Met 
115 120 125 

Leu Asn Ala Gly lie Thr Pro Val Val Arg Glu Tyr Gly Ser Leu Gly 
130 135 140 

Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Val Leu Met 
145 150 155 160 

Gly Glu Gly Glu Ala Thr Asp Ala His Gly Asp lie Arg Pro Val Pro 
165 170 175 

Glu Leu Phe Ala Glu Ala Gly Leu Thr Pro Val Glu Leu Ala Glu Lys 
180 185 190 

Glu Gly Leu Ala Leu Val Asn Gly Thr Asp Gly Met Leu Gly Gin Leu 
195 200 205 

lie Met Ala Leu Ala Asp Leu Asp Glu Leu Leu Asp lie Ala Asp Ala 
210 215 220 

Thr Ala Ala Met Ser Val Glu Ala Gin Leu Gly Thr Asp Gin Val Phe 
225 230 235 240 

Arg Ala Glu Leu His Glu Pro Leu Arg Pro His Pro Gly Gin Gly Arg 
245 250 255 

Ser Ala Gin Asn Met Phe Ala Phe Leu Ala Asp Ser Pro lie Val Ala 
260 265 270 

Ser His Arg Glu Gly Asp Gly Arg Val Gin Asp Ala Tyr Ser 
275 280 285 



<210> 9 
<211> 404 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
polypeptide 

<400> 9 

Met Ala Ser Ala Pro Gin lie Thr Leu Gly Leu Ser Gly Ala Thr Ala 
15 10 15 

Asp Asp Val lie Ala Val Ala Arg His Glu Ala Arg lie Ser lie Ser 
20 25 30 



Pro Gin Val Leu Glu Glu Leu Ala Ser Val Arg Ala His lie Asp Ala 
35 40 45 
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Leu Ala Ser Ala Asp Thr Pro Val Tyr Gly He Ser Thr Gly Phe Gly 
50 55 60 

Ala Leu Ala Thr Arg His He Ala Pro Glu Asp Arg Ala Lys Leu Gin 
65 70 75 80 

Arg Ser Leu He Arg Ser His Ala Ala Gly Met Gly Glu Pro Val Glu 
85 90 95 

Arg Glu Val Val Arg Ala Leu Met Phe Leu Arg Ala Lys Thr Leu Ala 
100 105 110 

Ser Gly Arg Ser Val Arg Pro Val Val Leu Glu Thr Met Val Gly Met 
115 120 125 

Leu Asn Ala Gly He Thr Pro Val Val Arg Glu Tyr Gly Ser Leu Gly 
130 135 140 

Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Val Leu Met 
145 150 155 160 

Gly Glu Gly Glu Ala Thr Asp Ala His Gly Asp He Arg Pro Val Pro 
165 170 175 

Glu Leu Phe Ala Glu Ala Gly Leu Thr Pro Val Glu Leu Ala Glu Lys 
180 185 190 

Glu Gly Leu Ala Leu Val Asn Gly Thr Asp Gly Met Leu Gly Gin Leu 
195 200 205 

He Met Ala Leu Ala Asp Leu Asp Glu Leu Leu Asp He Ala Asp Ala 
210 215 220 

Thr Ala Ala Met Ser Val Glu Ala Gin Leu Gly Thr Asp Gin Val Phe 
225 230 235 240 

Arg Ala Glu Leu His Glu Pro Leu Arg Pro His Pro Gly Gin Gly Arg 
245 250 255 

Ser Ala Gin Asn Met Phe Ala Phe Leu Ala Asp Ser Pro He Val Ala 
260 265 270 

Ser His Arg Glu Gly Asp Gly Arg Val Gin Asp Ala Tyr Ser Leu Arg 
275 280 285 

Cys Ser Pro Gin Val Thr Gly Ala Ala Arg Asp Thr He Ala His Ala 
290 295 300 

Arg Leu Val Ala Thr Arg Glu Leu Ala Ala Ala He Asp Asn Pro Val 
305 310 315 320 

Val Leu Pro Ser Gly Glu Val Thr Ser Asn Gly Asn Phe His Gly Ala 
325 330 335 



Pro Val Ala Tyr Val Leu Asp Phe Leu Ala He Ala Val Ala Asp Leu 
340 345 350 
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Gly Ser He Ala Glu Arg Arg Thr Asp Arg Met Leu Asp Pro Ala Arg 
355 360 365 

Ser Arg Asp Leu Pro Ala Phe Leu Ala Asp Asp Pro Gly Val Asp Ser 
370 375 380 

Gly Met Met He Ala Gin Tyr Thr Gin Ala Gly Leu Val Ala Glu Asn 
385 390 395 400 



Lys Arg Leu Ala 



<210> 10 
<211> 511 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
polypeptide 

<400> 10 

Met Ala Ser Ala Pro Gin He Thr Leu Gly Leu Ser Gly Ala Thr Ala 
15 10 15 

Asp Asp Val He Ala Val Ala Arg His Glu Ala Arg He Ser He Ser 
20 25 30 

Pro Gin Val Leu Glu Glu Leu Ala Ser Val Arg Ala His He Asp Ala 
35 40 45 

Leu Ala Ser Ala Asp Thr Pro Val Tyr Gly He Ser Thr Gly Phe Gly 
50 55 60 

Ala Leu Ala Thr Arg His He Ala Pro Glu Asp Arg Ala Lys Leu Gin 
65 70 75 80 

Arg Ser Leu He Arg Ser His Ala Ala Gly Met Gly Glu Pro Val Glu 
85 90 95 

Arg Glu Val Val Arg Ala Leu Met Phe Leu Arg Ala Lys Thr Leu Ala 
100 105 HO 

Ser Gly Arg Ser Val Arg Pro Val Val Leu Glu Thr Met Val Gly Met 
115 120 125 

Leu Asn Ala Gly He Thr Pro Val Val Arg Glu Tyr Gly Ser Leu Gly 
130 135 140 

Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Val Leu Met 
145 150 155 160 

Gly Glu Gly Glu Ala Thr Asp Ala His Gly Asp He Arg Pro Val Pro 
165 170 175 

Glu Leu Phe Ala Glu Ala Gly Leu Thr Pro Val Glu Leu Ala Glu Lys 
180 185 190 
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Glu Gly Leu Ala Leu Val Asn Gly Thr Asp Gly Met Leu Gly Gin Leu 
195 200 205 

lie Met Ala Leu Ala Asp Leu Asp Glu Leu Leu Asp lie Ala Asp Ala 
210 215 220 

Thr Ala Ala Met Ser Val Glu Ala Gin Leu Gly Thr Asp Gin Val Phe 
225 230 235 240 

Arg Ala Glu Leu His Glu Pro Leu Arg Pro His Pro Gly Gin Gly Arg 
245 250 255 

Ser Ala Gin Asn Met Phe Ala Phe Leu Ala Asp Ser Pro lie Val Ala 
260 265 270 

Ser His Arg Glu Gly Asp Gly Arg Val Gin Asp Ala Tyr Ser Leu Arg 
275 280 285 

Cys Ser Pro Gin Val Thr Gly Ala Ala Arg Asp Thr lie Ala His Ala 
290 295 300 

Arg Leu Val Ala Thr Arg Glu Leu Ala Ala Ala lie Asp Asn Pro Val 
305 310 315 320 

Val Leu Pro Ser Gly Glu Val Thr Ser Asn Gly Asn Phe His Gly Ala 
325 330 335 

Pro Val Ala Tyr Val Leu Asp Phe Leu Ala lie Ala Val Ala Asp Leu 
340 345 350 

Gly Ser He Ala Glu Arg Arg Thr Asp Arg Met Leu Asp Pro Ala Arg 
355 360 365 

Ser Arg Asp Leu Pro Ala Phe Leu Ala Asp Asp Pro Gly Val Asp Ser 
370 375 380 

Gly Met Met He Ala Gin Tyr Thr Gin Ala Gly Leu Val Ala Glu Asn 
385 390 395 400 

Lys Arg Leu Ala Val Pro Ala Val Asp Ser He Pro Ser Ser Ala Met 
405 410 415 

Gin Glu Asp His Val Ser Leu Gly Trp His Ala Ala Arg Lys Leu Pro 
420 425 430 

Thr Ser Val Ala Asn Leu Arg Arg He Leu Ala Val Glu Met Leu He 
435 440 445 

Ala Gly Arg Ala Leu Asp Leu Arg Ala Pro Leu Lys Pro Gly Pro Ala 
450 455 460 

Thr Gly Ala Val Leu Glu Val Leu Arg Ser Lys Val Ala Gly Pro Gly 
465 470 475 480 



Gin Asp Arg Phe Leu Ser Ala Glu Leu Glu Ala Ala Tyr Asp Leu Leu 
485 490 495 
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Ala Asn Gly Ser Val His Lys Ala Leu Glu Ala His Leu Pro Glu 
500 505 510 



<210> 11 
<211> 511 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Formula polypeptide 
<220> 

<221> M0D_RES 

<222> (1) . . (9) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (11) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (14) 

<223> Variable amino acid 
<220> 

<2 21> MOD_RES 
<222> (17) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (20) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (26) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (29) . . (31) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (33) . . (36) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (38) 

<223> Variable amino acid 



<220> 



<221> MOD_RES 

<222> (41) . . (42) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (44) . . (46) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (51) . . (54) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (59) 

<223> Variable amino acid 
<220> 

<2 21> MOD_RES 
<222> (68) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (72) . . (73) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (75) 

<223> Variable amino acid 
<220> 

<221> MODJRES 
<222> (78) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (82) . . (84) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (93) . . (94) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (108) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (111) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (115) . . (116) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (120) 

<223> Variable amino acid 
<220> 

<2 21> MOD_RES 

<222> (122) . . (123) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (126) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (128) 

<223> Variable amino acid 
<220> 

<221> M0D_RES 
<222> (138) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (167) . . (169) 

<223> Variable amino acid 

<220> 

<221> M0D_RES 

<222> (171) . . (172) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (175) . . (176) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (179) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (181) . . (182) 

<223> Variable amino acid 

<220> 

<221> MOD RES 



<222> (184) . . (185) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (190) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (198) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (207) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (209) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (216) . . (217) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (219) . . (221) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (224) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (228) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (230) 

<223> Variable amino acid 



<220> 

<221> M0D_RES 
<222> (233) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (238) 

<223> Variable amino acid 
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<220> 

<221> MOD_RES 

<222> (240) . . (242) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (246) . . (248) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (256) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (259) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (262) . . (264) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (267) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (269) . . (273) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (275) . . (279) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (287) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (290) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (294) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (297) 



<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (301) . . (302) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (305) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (309) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (314) . . (316) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (324) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (326) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (328) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (348) . . (349) 

<223> Variable amino acid 

<220> 

<221> MOD__RES 
<222> (356) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (363) 

<223> Variable amino acid 
<220> 

<221> M0D_RES 

<222> (366) . . (367) 

<223> Variable amino acid 

<220> 



<221> MOD_RES 

<222> (370) . . (371) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 
<222> (374) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (380) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (386) 

<223> Variable amino acid 
<220> 

<221> M0D_RES 
<222> (395) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (398) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (400) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (408) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (423) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (426) 

<223> Variable amino acid 
<220> 

<2 21> MOD_RES 
<222> (432) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 
<222> (434) 

<223> Variable amino acid 



<220> 

<2 21> MOD_RES 
<222> (436) 

<223> Variable amino acid 



<220> 

<2 21> MOD_RES 
<222> (439) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (442) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (446) . . (448) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 
<222> (450) 

<223> Variable amino acid 



<220> 

<221> M0D_RES 

<222> (453) . . (454) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (458) . . (462) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (465) . . (466) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (469) . . (471) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (474) . . (476) 

<223> Variable amino acid 



<220> 

<221> MOD_RES 

<222> (486) . . (488) 

<223> Variable amino acid 



<220> 

<221> MOD RES 
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<222> (490) 

<223> Variable amino acid 
<220> 

<221> MOD_RES 

<222> (493) . . (505) 

<223> Variable amino acid 

<220> 

<221> MOD_RES 

<222> (507) . . (511) 

<223> Variable amino acid 

<400> 11 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Xaa Ser Gly Xaa Thr Ala 
15 10 15 

Xaa Asp Val Xaa Ala Val Ala Arg His Xaa Ala Arg Xaa Xaa Xaa Ser 
20 25 30 

Xaa Xaa Xaa Xaa Glu Xaa Leu Ala Xaa Xaa Arg Xaa Xaa Xaa Asp Ala 
35 40 45 

Leu Ala Xaa Xaa Xaa Xaa Pro Val Tyr Gly Xaa Ser Thr Gly Phe Gly 
50 55 60 

Ala Leu Ala Xaa Arg His lie Xaa Xaa Glu Xaa Arg Ala Xaa Leu Gin 
65 70 75 80 

Arg Xaa Xaa Xaa Arg Ser His Ala Ala Gly Met Gly Xaa Xaa Val Glu 
85 90 95 

Arg Glu Val Val Arg Ala Leu Met Phe Leu Arg Xaa Lys Thr Xaa Ala 
100 105 110 

Ser Gly Xaa Xaa Val Arg Pro Xaa Val Xaa Xaa Thr Met Xaa Gly Xaa 
115 120 125 

Leu Asn Ala Gly lie Thr Pro Val Val Xaa Glu Tyr Gly Ser Leu Gly 
130 135 140 

Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Val Leu Met 
145 150 155 160 

Gly Glu Gly Glu Ala Thr Xaa Xaa Xaa Gly Xaa Xaa Arg Pro Xaa Xaa 
165 170 175 

Glu Leu Xaa Ala Xaa Xaa Gly Xaa Xaa Pro Val Glu Leu Xaa Glu Lys 
180 185 190 

Glu Gly Leu Ala Leu Xaa Asn Gly Thr Asp Gly Met Leu Gly Xaa Leu 
195 200 205 

Xaa Met Ala Leu Ala Asp Leu Xaa Xaa Leu Xaa Xaa Xaa Ala Asp Xaa 
210 215 220 



Thr Ala Ala Xaa Ser Xaa Glu Ala Xaa Leu Gly Thr Asp Xaa Val Xaa 
225 230 235 240 
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Xaa Xaa Glu Leu His Xaa Xaa Xaa Arg Pro His Pro Gly Gin Gly Xaa 
245 250 255 

Ser Ala Xaa Asn Met Xaa Xaa Xaa Leu Ala Xaa Ser Xaa Xaa Xaa Xaa 
260 265 270 

Xaa His Xaa Xaa Xaa Xaa Xaa Arg Val Gin Asp Ala Tyr Ser Xaa Arg 
275 280 285 

Cys Xaa Pro Gin Val Xaa Gly Ala Xaa Arg Asp Thr Xaa Xaa His Ala 
290 295 300 

Xaa Leu Val Ala Xaa Arg Glu Leu Ala Xaa Xaa Xaa Asp Asn Pro Val 
305 310 315 320 

Val Leu Pro Xaa Gly Xaa Val Xaa Ser Asn Gly Asn Phe His Gly Ala 
325 330 335 

Pro Val Ala Tyr Val Leu Asp Phe Leu Ala lie Xaa Xaa Ala Asp Leu 
340 345 350 

Gly Ser lie Xaa Glu Arg Arg Thr Asp Arg Xaa Leu Asp Xaa Xaa Arg 
355 360 365 

Ser Xaa Xaa Leu Pro Xaa Phe Leu Ala Asp Asp Xaa Gly Val Asp Ser 
370 375 380 

Gly Xaa Met lie Ala Gin Tyr Thr Gin Ala Xaa Leu Val Xaa Glu Xaa 
385 390 395 400 

Lys Arg Leu Ala Val Pro Ala Xaa Asp Ser lie Pro Ser Ser Ala Met 
405 410 415 

Gin Glu Asp His Val Ser Xaa Gly Trp Xaa Ala Ala Arg Lys Leu Xaa 
420 425 430 

Thr Xaa Val Xaa Asn Leu Xaa Arg lie Xaa Ala Val Glu Xaa Xaa Xaa 
435 440 445 

Ala Xaa Arg Ala Xaa Xaa Leu Arg Ala Xaa Xaa Xaa Xaa Xaa Pro Ala 
450 455 460 

Xaa Xaa Ala Val Xaa Xaa Xaa Leu Arg Xaa Xaa Xaa Ala Gly Pro Gly 
465 470 475 480 

Gin Asp Arg Phe Leu Xaa Xaa Xaa Leu Xaa Ala Ala Xaa Xaa Xaa Xaa 
485 490 495 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Glu Xaa Xaa Xaa Xaa Xaa 
500 505 510 



<210> 12 
<211> 1536 
<212> DNA 

<213> Artificial Sequence 



32 



<220> 

<223> Description of Artificial Sequence: Synthetic expression 
vector sequence 

<400> 12 

atggcttccg ctcctcaaat aacacttggc ctaagtggcg caaccgcaga cgacgttatc 60 
gccgttgccc gccacgaagc ccgcatcagc atttctccgc aagtacttga ggaactggct 120 
tccgtccgag cacatatcga tgcactagca tccgctgata ccccggttta tggcatttca 180 
accggctttg gcgcgttggc aacccgccac atcgcacccg aggatcgcgc caagctgcag 240 
cgctccctca tccgttccca cgctgctggc atgggtgaac cggtggagcg cgaagtggtc 300 
cgcgcattga tgttcttgcg tgcaaagacc ctggcttccg gccgcagcgt tcgcccggtt 360 
gtccttgaga ccatggtcgg catgctcaat gcaggcatca ctccggtagt ccgcgaatac 420 
ggttcactgg gctgctccgg tgacttggct ccgctgtcgc actgcgcatt agtgctgatg 480 
ggcgagggcg aagccaccga tgcccacggc gacatccgcc cggtaccgga actgttcgcc 54 0 
gaggccggat tgacccctgt cgaactggca gaaaaggaag gcctggctct ggtcaacggc 600 
accgacggca tgctcggcca gctgatcatg gcattggcgg acctcgatga gctgctggac 660 
atcgccgatg ccaccgccgc catgagcgtt gaagcccagc tgggcaccga tcaggtattc 720 
cgcgcagaac tgcacgaacc actgcgcccg cacccaggcc agggccgcag cgcccagaac 780 
atgttcgcct tcctggccga ctcgccaatt gttgcctcgc atcgcgaggg agacggccga 840 
gtgcaggatg cctactcgct gcgttgctcg ccgcaggtca ccggcgccgc ccgcgacacc 900 
attgctcatg cccgcctggt cgccacccgc gaactggctg cggccattga caaccctgtg 960 
gtgctgccca gcggcgaagt gacttccaac ggcaacttcc acggcgcacc ggtagcctac 1020 
gtgctggact tccttgccat cgccgtggcc gacctcggct ctatcgccga gcgccgcacc 1080 
gaccgcatgc tcgacccagc ccgctcccgc gacctgccgg cattcctggc cgacgatccg 1140 
ggtgtggact cgggcatgat gatcgcccag tacactcagg ccggcttggt ggcagaaaac 1200 
aagcggctgg cagttcctgc agttgactcc atcccatcct cggccatgca ggaagaccac 12 60 
gtttccctgg gctggcatgc ggcgcgcaag ctgccgacct cggtagcgaa cctccgccgc 1320 
attctcgcag tggaaatgct gattgccggc cgcgccctgg acctgcgggc cccattgaag 1380 
cctggtccag cgaccggtgc ggtgcttgaa gtattgcgca gcaaggttgc aggccccggc 1440 
caggaccgct tcctttccgc agaactggaa gcagcctatg acctgctggc caatggctcg 1500 
gtgcataagg ccctcgaagc tcacctgcct gaataa 1536 



<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 13 

cgcgttcagg acgcatactc cgttcgctgc 30 



<210> 14 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<400> 14 

gcccatggaa acgtggtctt cctg 



24 
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<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 15 

atcatcatgc ccgagtccac a 

<210> 16 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 16 

gccatcagga agaccacgtt t 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 17 

atgcaggaag accacgtttc 



<210> 18 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 18 

atcgaggtcc gccaatgcca t 

<210> 19 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 19 

accggagcag cccagtga 18 



<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 20 

tgcttgaagt attgcgccag 20 



<210> 21 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 21 

gatcctcggg tgcgatgt 18 



<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 22 

atgctgatcg ggcttcgt 18 



<210> 23 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<400> 23 

atttgattca tatggcttcc gctcctc 



27 
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<210> 24 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 24 

atcttggatc cgaacatggt gcgttgca 

<210> 25 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 25 

agcaccagat cgatgcac 

<210> 26 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 26 

tggcatgggt gaaccggt 

<210> 27 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 27 

atcagcgttg aagcccag 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial 
oligonucleotide 

<400> 28 

acgtgctgga cttccttg 

<210> 29 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
oligonucleotide 

<400> 29 

gtgcataagg ccctcgaa 

<210> 30 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
oligonucleotide 

<400> 30 

gagcttcgag ggccttat 

<210> 31 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
oligonucleotide 

<400> 31 

cgagcaacgc agcgagta 

<210> 32 
<211> 13 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
peptide 



Sequence: Synthetic 



18 



Sequence: Synthetic 



18 



Sequence: Synthetic 



18 



Sequence: Synthetic 



18 



Sequence: Synthetic 



<400> 32 
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Met Ala Leu Ala Asp Leu Asp Glu Leu Leu Asp Glu Ala 
15 10 



<210> 33 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 33 

Met Gly Glu Pro Val Glu Arg Glu Val Leu Arg Ala 
15 10 



<210> 34 
<211> 509 
<212> PRT 

<213> Pseudomonas putida 
<400> 34 

Thr Glu Leu Thr Leu Lys Pro Gly Thr Leu Thr Leu Ala Gin Leu Arg 
15 10 15 

Ala lie His Ala Ala Pro Val Arg Leu Gin Leu Asp Ala Ser Ala Ala 
20 25 30 

Pro Ala He Asp Ala Ser Val Ala Cys Val Glu Gin He He Ala Glu 
35 40 45 

Asp Arg Thr Ala Tyr Gly He Asn Thr Gly Phe Gly Leu Leu Ala Ser 
50 55 60 

Thr Arg He Ala Ser His Asp Leu Glu Asn Leu Gin Arg Ser Leu Val 
65 70 75 80 

Leu Ser His Ala Ala Gly He Gly Ala Pro Leu Asp Asp Asp Leu Val 
85 90 95 

Arg Leu He Met Val Leu Lys He Asn Ser Leu Ser Arg Gly Phe Ser 
100 105 no 

Gly He Arg Arg Lys Val He Asp Ala Leu He Ala Leu Val Asn Ala 
115 120 125 

Glu Val Tyr Pro His lie Pro Leu Lys Gly Ser Val Gly Ala Ser Gly 
130 135 140 

Asp Leu Ala Pro Leu Ala Thr Met Ser Leu Val Leu Leu Gly Glu Gly 
145 150 155 160 

Lys Ala Arg Tyr Lys Gly Gin Trp Leu Ser Ala Thr Glu Ala Leu Ala 
165 170 175 
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Val Ala Gly Leu Glu Pro Leu Thr Leu Ala Ala Lys Glu Gly Leu Ala 
180 185 190 

Leu Leu Asn Gly Thr Gin Ala Ser Thr Ala Tyr Ala Leu Arg Gly Leu 
195 200 205 

Phe Tyr Ala Glu Asp Leu Tyr Ala Ala Ala He Ala Cys Gly Gly Leu 
210 215 220 

Ser Val Glu Ala Val Leu Gly Ser Arg Ser Pro Phe Asp Ala Arg He 
225 230 235 240 

His Glu Ala Arg Gly Gin Arg Gly Gin He Asp Thr Ala Ala Cys Phe 
245 250 255 

Arg Asp Leu Leu Gly Asp Ser Ser Glu Val Ser Leu Ser His Lys Asn 
260 265 270 

Cys Asp Lys Val Gin Asp Pro Tyr Ser Leu Arg Cys Gin Pro Gin Val 
275 280 285 

Met Gly Ala Cys Leu Thr Gin Leu Arg Gin Ala Ala Glu Val Leu Gly 
290 295 300 

He Glu Ala Asn Ala Val Ser Asp Asn Pro Leu Val Phe Ala Ala Glu 
305 310 315 320 

Gly Asp Val He Ser Gly Gly Asn Phe His Ala Glu Pro Val Ala Met 
325 330 335 

Ala Ala Asp Asn Leu Ala Leu Ala He Ala Glu He Gly Ser Leu Ser 
340 345 350 

Glu Arg Arg He Ser Leu Met Met Asp Lys His Met Ser Gin Leu Pro 
355 360 365 

Pro Phe Leu Val Glu Asn Gly Gly Val Asn Ser Gly Phe Met He Ala 
370 375 380 

Gin Val Thr Ala Ala Ala Leu Ala Ser Glu Asn Lys Ala Leu Ser His 
385 390 395 400 

Pro His Ser Val Asp Ser Leu Pro Thr Ser Ala Asn Gin Glu Asp His 
405 410 415 

Val Ser Met Ala Pro Ala Ala Gly Lys Arg Leu Trp Glu Met Ala Glu 
420 425 430 

Asn Thr Arg Gly Val Pro Ala He Glu Trp Leu Gly Ala Cys Gin Gly 
435 440 445 

Leu Asp Leu Arg Lys Gly Leu Lys Thr Ser Ala Lys Leu Glu Lys Ala 
450 455 460 



Arg Gin Ala Leu Arg Ser Glu Val Ala His Tyr Asp Arg Asp Arg Phe 
465 470 475 480 
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Phe Ala Pro Asp lie Glu Lys Ala Val Glu Leu Leu Ala Lys Gly Ser 
485 490 495 

Leu Thr Gly Leu Leu Pro Ala Gly Val Leu Pro Ser Leu 
500 505 



<210> 35 
<211> 511 
<212> PRT 

<213> Rhizobium meliloti 
<400> 35 

Met Thr Val lie Leu Arg Pro Gly Ser Val Pro Leu Ser Asp Leu Glu 
15 10 15 

Thr lie Tyr Trp Thr Gly Ala Pro Ala Arg Leu Asp Ala Ala Phe Asp 
20 25 30 

Ala Gly He Ala Lys Ala Ala Ala Arg He Ala Glu He Val Ala Gly 
35 40 45 

Asn Ala Pro Val Tyr Gly He Asn Thr Gly Phe Gly Lys Leu Ala Ser 
50 55 60 

He Lys He Asp Ser Ser Asp Val Ala Thr Leu Gin Arg Asn Leu He 
65 70 75 80 

Leu Ser His Cys Cys Gly Val Gly Gin Pro Leu Thr Glu Asp He Val 
85 90 95 

Arg Leu He Met Ala Leu Lys Leu He Ser Leu Gly Arg Gly Ala Ser 
100 105 HO 

Gly Val Arg Leu Glu Leu Val Arg Leu He Glu Ala Met Leu Asp Lys 
115 120 125 

Gly Val He Pro Leu He Pro Glu Lys Gly Ser Val Gly Ala Ser Gly 
130 135 140 

Asp Leu Ala Pro Leu Ala His Met Ala Ala Val Met Met Gly His Gly 
145 150 155 160 

Glu Ala Phe Phe Ala Gly Glu Arg Met Lys Gly Asp Ala Ala Leu Lys 
165 170 175 

Ala Ala Gly Leu Ser Pro Val Thr Leu Ala Ala Lys Glu Gly Leu Ala 
180 185 190 

Leu He Asn Gly Thr Gin Val Ser Thr Ala Leu Ala Leu Ala Gly Leu 
195 200 205 

Phe Arg Ala His Arg Ala Gly Gin Ala Ala Leu He Thr Gly Ala Leu 
210 215 220 



Ser Thr Asp Ala Ala Met Gly Ser Ser Ala Pro Phe His Pro Asp He 
225 230 235 240 
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Gin His Cys Ala Ala He Arg Ala Arg Ser Thr Arg Ala Ala Ala Leu 
245 250 255 

Arg Gin Leu Leu Thr Gly Ser Pro He Arg Gin Ser His He Glu Gly 
260 265 270 

Asp Glu Arg Val Gin Asp Pro Tyr Cys He Arg Cys Gin Pro Gin Val 
275 280 285 

Asp Gly Ala Cys Leu Asp Leu Leu Arg Ser Val Ala Ala Thr Leu Thr 
290 295 300 

He Glu Ala Asn Ala Val Thr Asp Asn Pro Leu Val Leu Ser Asp Asn 
305 310 315 320 

Ser Val Val Ser Gly Gly Asn Phe His Ala Glu Pro Val Ala Phe Ala 
325 330 335 

Ala Asp Gin He Ala Leu Ala Val Cys Glu He Gly Ala He Ser Gin 
340 345 350 

Arg Arg He Ala Leu Leu Val Asp Pro Ala Leu Ser Leu Arg Leu Pro 
355 360 365 

Ala Phe Leu Ala Lys Lys Pro Gly Leu Asn Ser Gly Leu Met He Ala 
370 375 380 

Glu Val Thr Ser Ala Ala Leu Met Ser Glu Asn Lys Gin Leu Ser His 
385 390 395 400 

Pro Ala Ser Val Asp Ser Thr Pro Thr Ser Ala Asn Gin Glu Asp His 
405 410 415 

Val Ser Met Ala Cys His Gly Ala Arg Arg Leu Leu Gin Met Thr Glu 
420 425 430 

Asn Leu Phe Ser He He Gly He Glu Ala Leu Ala Ala Val Gin Gly 
435 440 445 

He Glu Phe Arg Ala Pro Leu Thr Thr Ser Pro Glu Leu Gin Lys Ala 
450 455 460 

Ala Ala Ala Val Arg Gly Val Ser Ser Ser He Glu Glu Asp Arg Tyr 
465 470 475 480 

Met Ala Asp Asp Leu Lys Ala Ala Gly Asp Leu Val Ala Ser Gly Arg 
485 490 495 

Leu Ala Ala Ala Val Ser Ala Gly He Leu Pro Lys Leu Glu Asn 
500 505 510 



<210> 36 
<211> 657 
<212> PRT 
<213> Mus sp. 
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<400> 36 

Met Pro Arg Tyr Thr Val His Val Arg Gly Glu Trp Leu Ala Val Pro 
15 10 15 

Cys Gin Asp Gly Lys Leu Thr Val Gly Trp Leu Gly Arg Glu Ala Val 
20 25 30 

Arg Arg Tyr Met Lys Asn Lys Pro Asp Asn Gly Gly Phe Thr Ser Val 
35 40 45 

Asp Glu Val Gin Phe Leu Val His Arg Cys Lys Gly Leu Gly Leu Leu 
50 55 60 

Asp Asn Glu Asp Glu Leu Glu Val Ala Leu Glu Asp Asn Glu Phe Val 
65 70 75 80 

Glu Val Val lie Glu Gly Asp Val Met Ser Pro Asp Phe lie Pro Ser 
85 90 95 

Gin Pro Glu Gly Val Phe Leu Tyr Ser Lys Tyr Arg Glu Pro Glu Lys 
100 105 110 

Tyr lie Ala Leu Asp Gly Asp Ser Leu Ser Thr Glu Asp Leu Val Asn 
115 120 125 

Leu Gly Lys Gly Arg Tyr Lys lie Lys Leu Thr Ser lie Ala Glu Lys 
130 135 140 

Lys Val Gin Gin Ser Arg Glu Val lie Asp Ser lie lie Lys Glu Arg 
145 150 155 160 

Thr Val Val Tyr Gly lie Thr Thr Gly Phe Gly Lys Phe Ala Arg Thr 
165 170 175 

Val lie Pro Ala Asn Lys Leu Gin Glu Leu Gin Val Asn Leu Val Arg 
180 185 190 

Ser His Ser Ser Gly Val Gly Lys Pro Leu Ser Pro Glu Arg Cys Arg 
195 200 205 

Met Leu Leu Ala Leu Arg lie Asn Val Leu Ala Lys Gly Tyr Ser Gly 
210 215 220 

lie Ser Leu Glu Thr Leu Lys Gin Val lie Glu Ala Phe Asn Ala Ser 
225 230 235 240 

Cys Leu Ser Tyr Val Pro Glu Lys Gly Thr Val Gly Ala Ser Gly Asp 
245 250 255 

Leu Ala Pro Leu Ser His Leu Ala Leu Gly Leu lie Gly Glu Gly Lys 
260 265 270 

Met Trp Ser Pro Lys Ser Gly Trp Ala Asp Ala Lys Tyr Val Leu Glu 
275 280 285 



Ala His Gly Leu Lys Pro lie Val Leu Lys Pro Lys Glu Gly Leu Ala 
290 295 300 
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Leu He Asn Gly Thr Gin Met He Thr Ser Leu Gly Cys Glu Ala Leu 
305 310 315 320 

Glu Arg Ala Ser Ala He Ala Arg Gin Ala Asp He Val Ala Ala Leu 
325 330 335 

Thr Leu Glu Val Leu Lys Gly Thr Thr Lys Ala Phe Asp Thr Asp He 
340 345 350 

His Ala Val Arg Pro His Arg Gly Gin He Glu Val Ala Phe Arg Phe 
355 360 365 

Arg Ser Leu Leu Asp Ser Asp His His Pro Ser Glu He Ala Glu Ser 
370 375 380 

His Arg Phe Cys Asp Arg Val Gin Asp Ala Tyr Thr Leu Arg Cys Cys 
385 390 395 400 

Pro Gin Val His Gly Val Val Asn Asp Thr He Ala Phe Val Lys Asp 
405 410 415 

He He Thr Thr Glu Leu Asn Ser Ala Thr Asp Asn Pro Met Val Phe 
420 425 430 

Ala Ser Arg Gly Glu Thr He Ser Gly Gly Asn Phe His Gly Glu Tyr 
435 440 445 

Pro Ala Lys Ala Leu Asp Tyr Leu Ala He Gly Val His Glu Leu Ala 
450 455 460 

Ala He Ser Glu Arg Arg He Glu Arg Leu Cys Asn Pro Ser Leu Ser 
465 470 475 480 

Glu Leu Pro Ala Phe Leu Val Ala Glu Gly Gly Leu Asn Ser Gly Phe 
485 490 495 

Met He Ala His Cys Thr Ala Ala Ala Leu Val Ser Glu Ser Lys Ala 
500 505 510 

Leu Cys His Pro Ser Ser Val Asp Ser Leu Ser Thr Ser Ala Ala Thr 
515 520 525 

Glu Asp His Val Ser Met Gly Gly Trp Ala Ala Arg Lys Ala Leu Arg 
530 535 540 

Val Val Glu His Val Glu Gin Val Leu Ala He Glu Leu Leu Ala Ala 
545 550 555 560 

Cys Gin Gly He Glu Phe Leu Arg Pro Leu Lys Thr Thr Thr Pro Leu 
565 570 575 

Glu Lys Val Tyr Asp Leu Val Arg Ser Val Val Arg Pro Trp He Lys 
580 585 590 



Asp Arg Phe Met Ala Pro Asp He Glu Ala Ala His Arg Leu Leu Leu 
595 600 605 



43 



Asp Gin Lys Val Trp Glu Val Ala Ala Pro Tyr lie Glu Lys Tyr Arg 
610 615 620 

Met Glu His lie Pro Glu Ser Arg Pro Leu Ser Pro Thr Ala Phe Ser 
625 630 635 640 

Leu Glu Ser Leu Arg Lys Asn Ser Ala Thr lie Pro Glu Ser Asp Asp 
645 650 655 

Leu 



<210> 37 
<211> 657 
<212> PRT 
<213> Rattus sp. 

<400> 37 

Met Pro Arg Tyr Thr Val His Val Arg Gly Glu Trp Leu Ala Val Pro 
15 10 15 

Cys Gin Asp Gly Lys Leu Ser Val Gly Trp Leu Gly Arg Glu Ala Val 
20 25 30 

Arg Arg Tyr Met Lys Asn Lys Pro Asp Asn Gly Gly Phe Thr Ser Val 
35 40 45 

Asp Glu Val Arg Phe Leu Val Arg Arg Cys Lys Gly Leu Gly Leu Leu 
50 55 60 

Asp Asn Glu Asp Leu Leu Glu Val Ala Leu Glu Asp Asn Glu Phe Val 
65 70 75 80 

Glu Val Val lie Glu Gly Asp Val Met Ser Pro Asp Phe lie Pro Ser 
85 90 95 

Gin Pro Glu Gly Val Phe Leu Tyr Ser Lys Tyr Arg Glu Pro Glu Lys 
100 105 110 

Tyr lie Ala Leu Asp Gly Asp Ser Leu Ser Thr Glu Asp Leu Val Asn 
115 120 125 

Leu Gly Lys Gly His Tyr Lys lie Lys Leu Thr Ser lie Ala Glu Lys 
130 135 140 

Lys Val Gin Gin Ser Arg Glu Val lie Asp Ser lie lie Lys Glu Arg 
145 150 155 160 

Thr Val Val Tyr Gly lie Thr Thr Gly Phe Gly Lys Phe Ala Arg Thr 
165 170 175 

Val lie Pro Ala Asn Lys Leu Gin Glu Leu Gin Val Asn Leu Val Arg 
180 185 190 



Ser His Ser Ser Gly Val Gly Lys Pro Leu Ser Pro Glu Arg Cys Arg 
195 200 205 
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Met Leu Leu Ala Leu Arg lie Asn Val Leu Ala Lys Gly Tyr Ser Gly 
210 215 220 

lie Ser Leu Glu Thr Leu Lys Gin Val lie Glu Val Phe Asn Ala Ser 
225 230 235 240 

Cys Leu Ser Tyr Val Pro Glu Lys Gly Thr Val Gly Ala Ser Gly Asp 
245 250 255 

Leu Ala Pro Leu Ser His Leu Ala Leu Gly Leu lie Gly Glu Gly Lys 
260 265 270 

Met Trp Ser Pro Lys Ser Gly Trp Ala Asp Ala Lys Tyr Val Leu Glu 
275 280 285 

Ala His Gly Leu Lys Pro lie Val Leu Lys Pro Lys Glu Gly Leu Ala 
290 295 300 

Leu lie Asn Gly Thr Gin Met lie Thr Ser Leu Gly Cys Glu Ala Val 
305 310 315 320 

Glu Arg Ala Ser Ala lie Ala Arg Gin Ala Asp lie Val Ala Ala Leu 
325 330 335 

Thr Leu Glu Val Leu Lys Gly Thr Thr Lys Ala Phe Asp Thr Asp lie 
340 345 350 

His Ala Val Arg Pro His Arg Gly Gin He Glu Val Ala Phe Arg Phe 
355 360 365 

Arg Ser Leu Leu Asp Ser Asp His His Pro Ser Glu He Ala Glu Ser 
370 375 380 

His Arg Phe Cys Asp Arg Val Gin Asp Ala Tyr Thr Leu Arg Cys Cys 
385 390 395 400 

Pro Gin Val His Gly Val Val Asn Asp Thr He Ala Phe Val Lys Asp 
405 410 415 

He He Thr Thr Glu Leu Asn Ser Ala Thr Asp Asn Pro Met Val Phe 
420 425 430 

Ala Ser Arg Gly Glu Thr He Ser Gly Gly Asn Phe His Gly Glu Tyr 
435 440 445 

Pro Ala Lys Ala Leu Asp Tyr Leu Ala He Gly Val His Glu Leu Ala 
450 455 460 

Ala He Ser Glu Arg Arg lie Glu Arg Leu Cys Asn Pro Ser Leu Ser 
465 470 475 480 

Glu Leu Pro Ala Phe Leu Val Ala Glu Gly Gly Leu Asn Ser Gly Phe 
485 490 495 



Met lie Ala His Cys Thr Ala Ala Ala Leu Val Ser Glu Ser Lys Ala 
500 505 510 



45 



Leu Cys His Pro 
515 

Glu Asp His Val 
530 

Val lie Glu His 
545 

Cys Gin Gly lie 



Glu Lys Val Tyr 
580 

Asp Arg Phe Met 
595 

Asp Gin Lys Val 
610 

Met Glu His lie 
625 

Leu Glu Ser Leu 



Ser Ser Val Asp 
520 

Ser Met Gly Gly 
535 

Val Glu Gin Val 
550 

Glu Phe Leu Arg 
565 

Asp Leu Val Arg 



Ala Pro Asp lie 
600 

Trp Glu Val Ala 
615 

Pro Glu Ser Arg 
630 

Arg Lys Asn Ser 
645 



Ser Leu Ser Thr 



Trp Ala Ala Arg 
540 

Leu Ala lie Glu 
555 

Pro Leu Lys Thr 
570 

Ser Val Val Arg 
585 

Glu Ala Ala His 



Ala Pro Tyr lie 
620 

Pro Leu Ser Pro 
635 

Ala Thr lie Pro 
650 



Ser Ala Ala Thr 
525 

Lys Ala Leu Arg 



Leu Leu Ala Ala 
560 

Thr Thr Pro Leu 
575 

Pro Trp lie Lys 

590 

Arg Leu Leu Leu 
605 

Glu Lys Tyr Arg 



Thr Ala Phe Ser 
640 

Glu Ser Asp Asp 
655 



Leu 



<210> 38 
<211> 635 
<212> PRT 

<213> Homo sapiens 
<400> 38 

Met Pro Arg Tyr Thr Val His Val Arg Gly Glu Trp Leu Ala Val Pro 
15 10 15 

Cys Gin Asp Ala Gin Leu Thr Val Gly Trp Leu Gly Arg Glu Ala Val 
20 25 30 

Arg Arg Tyr lie Lys Asn Lys Pro Asp Asn Gly Gly Phe Thr Ser Val 
35 40 45 

Asp Asp Ala His Phe Leu Val Arg Arg Cys Lys Gly Leu Gly Leu Leu 
50 55 60 

Asp Asn Glu Asp Arg Leu Glu Val Ala Leu Glu Asn Asn Glu Phe Val 
65 70 75 80 

Glu Val Val lie Glu Gly Asp Ala Met Ser Pro Asp Phe lie Pro Ser 
85 90 95 



Gin Pro Glu Gly Val Tyr Leu Tyr Ser Lys Tyr Arg Glu Pro Glu Lys 
100 105 110 
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Tyr lie Glu Leu Asp Gly Asp Arg Leu Thr Thr Glu Asp Leu Val Asn 
115 120 125 

Leu Gly Lys Gly Arg Tyr Lys lie Lys Leu Thr Pro Thr Ala Glu Lys 
130 135 140 

Arg Val Gin Lys Ser Arg Glu Val lie Asp Ser lie lie Lys Glu Lys 
145 150 155 160 

Thr Val Val Tyr Gly lie Thr Thr Gly Phe Gly Lys Phe Ala Arg Thr 
165 170 175 

Val lie Pro lie Asn Lys Leu Gin Glu Leu Gin Val Asn Leu Val Arg 
180 185 190 

Ser His Ser Ser Gly Val Gly Lys Pro Leu Ser Pro Glu Arg Cys Arg 
195 200 205 

Met Leu Leu Ala Leu Arg lie Asn Val Leu Ala Lys Gly Tyr Ser Gly 
210 215 220 

lie Ser Leu Glu Thr Leu Lys Gin Val lie Glu Met Phe Asn Ala Ser 
225 230 235 240 

Cys Leu Pro Tyr Val Pro Glu Lys Gly Thr Val Gly Ala Ser Gly Asp 
245 250 255 

Leu Ala Pro Leu Ser His Leu Ala Leu Gly Leu Val Gly Glu Gly Lys 
260 265 270 

Met Trp Ser Pro Lys Ser Gly Trp Ala Asp Ala Lys Tyr Val Leu Glu 
275 280 285 

Ala His Gly Leu Lys Pro Val lie Leu Lys Pro Lys Glu Gly Leu Ala 
290 295 300 

Leu lie Asn Gly Thr Gin Met lie Thr Ser Leu Gly Cys Glu Ala Val 
305 310 315 320 

Glu Arg Ala Ser Ala lie Ala Arg Gin Ala Asp lie Val Ala Ala Leu 
325 330 335 

Thr Leu Glu Val Leu Lys Gly Thr Thr Lys Ala Phe Asp Thr Asp lie 
340 345 350 

His Ala Leu Arg Pro His Arg Gly Gin lie Glu Val Ala Phe Arg Phe 
355 360 365 

Arg Ser Leu Leu Asp Ser Leu Arg Cys Cys Pro Gin Val His Gly Val 
370 375 380 

Val Asn Asp Thr lie Ala Phe Val Lys Asn lie lie Thr Thr Glu Leu 
385 390 395 400 



Asn Ser Ala Thr Asp Asn Pro Met Val Phe Ala Asn Arg Gly Glu Thr 
405 410 415 
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Val Ser Gly Gly Asn Phe His Gly Glu Tyr Pro Ala Lys Ala Leu Asp 
420 425 430 

Tyr Leu Ala lie Gly lie His Glu Leu Ala Ala lie Ser Glu Arg Arg 
435 440 445 

lie Glu Arg Leu Cys Asn Pro Ser Leu Ser Glu Leu Pro Ala Phe Leu 
450 455 460 

Val Ala Glu Gly Gly Leu Asn Ser Gly Phe Met lie Ala His Cys Thr 
465 470 475 480 

Ala Ala Ala Leu Val Ser Glu Asn Lys Ala Leu Cys His Pro Ser Ser 
485 490 495 

Val Asp Ser Leu Ser Thr Ser Ala Ala Thr Glu Asp His Val Ser Met 
500 505 510 

Gly Gly Trp Ala Ala Arg Lys Ala Leu Arg Val lie Glu His Val Glu 
515 520 525 

Gin Val Leu Ala lie Glu Leu Leu Ala Ala Cys Gin Gly lie Glu Phe 
530 535 540 

Leu Arg Pro Leu Lys Thr Thr Thr Pro Leu Glu Lys Val Tyr Asp Leu 
545 550 555 560 

Val Arg Ser Val Val Arg Pro Trp lie Lys Asp Arg Phe Met Ala Pro 
565 570 575 

Asp lie Glu Ala Ala His Arg Leu Leu Leu Glu Gin Lys Val Trp Glu 
580 585 590 

Val Ala Ala Pro Tyr lie Glu Lys Tyr Arg Met Glu His lie Pro Glu 
595 600 605 

Ser Arg Pro Leu Ser Pro Thr Ala Phe Ser Leu Gin Phe Leu His Lys 
610 615 620 

Lys Ser Thr Lys lie Pro Glu Ser Glu Asp Leu 
625 630 635 



<210> 39 
<211> 677 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 39 

Met Arg Leu Gin Val Gin lie Gly Thr Glu Cys Val Val Val Pro Cys 
15 10 15 

Lys Pro Asp Asp Thr lie His Ala Val Ala Lys Lys Ser Val Glu Lys 
20 25 30 



Leu Arg Arg Leu Arg Pro Lys Leu Pro Leu Ala Asp Asp Tyr Phe Glu 
35 40 45 
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Val Arg Arg Thr Val Gly Asn Ser Leu Leu Asp Pro Glu Asp Leu Val 
50 55 60 

Ser Asp Val Leu Lys Asp Ser Asp Phe lie lie Val Ala Ala Ser Val 
65 70 75 80 

Glu Glu Thr Glu Asp Ala Lys Glu Ala Lys Lys Gin Glu Glu lie Asp 
85 90 95 

Asn Ala Arg Ala Glu lie Glu Lys lie Asp Asn Arg Arg Arg Lys Val 
100 105 110 

Ser Phe Ala Asp Ser Leu Ala Pro Met Val Leu Ala Pro Pro Thr Lys 
115 120 125 

Leu Leu lie Leu Asp Gly Asn Ser Leu Leu Pro Glu Asp Leu Val Arg 
130 135 140 

Cys Glu Lys Gly Glu Cys Ala lie Gin Leu Ser Met Glu Ser Glu Asp 
145 150 155 160 

Arg lie Arg Lys Ala Arg Thr Phe Leu Glu Lys lie Ala Ser Glu His 
165 170 175 

Arg Ala Val Tyr Gly Val Thr Thr Gly Phe Gly Thr Phe Ser Asn Val 
180 185 190 

Thr lie Pro Pro Glu Lys Leu Lys Lys Leu Gin Leu Asn Leu lie Arg 
195 200 205 

Ser His Ala Thr Gly Tyr Gly Glu Pro Leu Ala Pro Asn Arg Ala Arg 
210 215 220 

Met Leu Leu Ala Leu Arg lie Asn lie Leu Ala Lys Gly His Ser Gly 
225 230 235 240 

lie Ser Val Glu Asn lie Lys Lys Met lie Ala Ala Phe Asn Ala Phe 
245 250 255 

Cys Val Ser Tyr Val Pro Gin Gin Gly Thr Val Gly Cys Ser Gly Asp 
260 265 270 

Leu Cys Pro Leu Ala His Leu Ala Leu Gly Leu Leu Gly Glu Gly Lys 
275 280 285 

Met Trp Ser Pro Thr Thr Gly Trp Gin Pro Ala Asp Val Val Leu Lys 
290 295 300 

Lys Asn Asn Leu Glu Pro Leu Glu Leu Gly Pro Lys Glu Gly Leu Ala 
305 310 315 320 

Leu lie Asn Gly Thr Gin Met Val Thr Ala Leu Gly Ala Tyr Thr Leu 
325 330 335 



Glu Arg Ala His Asn lie Ala Arg Gin Ala Asp Val lie Ala Ala Leu 
340 345 350 
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Ser Leu Asp Val Leu Lys Gly Thr Thr Arg Ala Tyr Asp Pro Asp lie 
355 360 365 

His Arg lie Arg Pro His Arg Gly Gin Asn Leu Ser Ala Leu Arg Leu 
370 375 380 

Arg Ala Leu Leu His Ser Glu Ala Asn Pro Ser Gin lie Ala Glu Ser 
385 390 395 400 

His Arg Asn Cys Thr Lys Val Gin Asp Ala Tyr Thr Leu Arg Cys Val 
405 410 415 

Pro Gin Val His Gly Val Val His Asp Thr lie Glu Phe Val Arg Glu 
420 425 430 

lie lie Thr Thr Glu Met Asn Ser Ala Thr Asp Asn Pro Leu Val Phe 
435 440 445 

Ala Asp Arg Glu Glu lie lie Ser Gly Gly Asn Phe His Gly Glu Tyr 
450 455 460 

Pro Ala Lys Ala Leu Asp Phe Leu Ala lie Ala Val Ala Glu Leu Ala 
465 470 475 480 

Gin Met Ser Glu Arg Arg Leu Glu Arg Leu Val Asn Lys Glu Leu Ser 
485 490 495 

Gly Leu Pro Thr Glu Leu Thr Pro Asp Gly Gly Leu Asn Ser Gly Phe 
500 505 510 

Met Thr Val Gin Leu Cys Ala Ala Ser Leu Val Ser Glu Asn Lys Val 
515 520 525 

Leu Cys His Pro Ser Ser Val Asp Ser lie Pro Thr Ser Cys Asn Gin 
530 535 540 

Glu Asp His Val Ser Met Gly Gly Phe Ala Ala Arg Lys Ala Leu Thr 
545 550 555 560 

Val Val Glu His Val Glu Ala Val Leu Ala Met Glu Leu Leu Ala Ala 
565 570 575 

Cys Gin Gly lie Glu Phe Leu Lys Pro Leu lie Ser Thr Ala Pro Leu 
580 585 590 

His Lys lie Tyr Gin Leu Val Arg Ser Val Ala Pro Pro Leu Asn Glu 
595 600 605 

Asp Arg Tyr Met Lys Pro Glu lie Asp Ala Val Leu Glu Met lie Arg 
610 615 620 

Glu Asn Arg lie Trp Glu Ala Val Leu Pro His Leu Glu Thr Leu Glu 
625 630 635 640 



Ala Met Glu Glu Leu Asp Pro Asp Ala Leu Arg Gin Phe Thr Lys Thr 
645 650 655 
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Pro Thr Gly lie Val Gin Asp Arg Ser Met lie Pro lie Ser Asp Asp 
660 665 670 

Glu Glu Ser lie Glu 
675 



<210> 40 
<211> 508 
<212> PRT 

<213> Bacillus subtilis 
<400> 40 

Met Val Thr Leu Asp Gly Ser Ser Leu Thr Thr Ala Asp Val Ala Arg 
15 10 15 

Val Leu Phe Asp Phe Glu Glu Ala Ala Ala Ser Glu Glu Ser Met Glu 
20 25 30 

Arg Val Lys Lys Ser Arg Ala Ala Val Glu Arg lie Val Arg Asp Glu 
35 40 45 

Lys Thr lie Tyr Gly lie Asn Thr Gly Phe Gly Lys Phe Ser Asp Val 
50 55 60 

Leu lie Gin Lys Glu Asp Ser Ala Ala Leu Gin Leu Asn Leu lie Leu 
65 70 75 80 

Ser His Ala Cys Gly Val Gly Asp Pro Phe Pro Glu Cys Val Ser Arg 
85 90 95 

Ala Met Leu Leu Leu Arg Ala Asn Ala Leu Leu Lys Gly Phe Ser Gly 
100 105 110 

Val Arg Ala Glu Leu lie Glu Gin Leu Leu Ala Phe Leu Asn Lys Arg 
115 120 125 

Val His Pro Val lie Pro Gin Gin Gly Ser Leu Gly Ala Ser Gly Asp 
130 135 140 

Leu Ala Pro Leu Ser His Leu Ala Leu Ala Leu lie Gly Gin Gly Glu 
145 150 155 160 

Val Phe Phe Glu Gly Glu Arg Met Pro Ala Met Thr Gly Leu Lys Lys 
165 170 175 

Ala Gly lie Gin Pro Val Thr Leu Thr Ser Lys Glu Gly Leu Ala Leu 
180 185 190 

lie Asn Gly Thr Gin Ala Met Thr Ala Met Gly Val Val Ala Tyr lie 
195 200 205 

Glu Ala Glu Lys Leu Ala Tyr Gin Thr Glu Arg lie Ala Ser Leu Thr 
210 215 220 



lie Glu Gly Leu Gin Gly lie lie Asp Ala Phe Asp Glu Asp lie His 
225 230 235 240 
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Leu Ala Arg Gly Tyr Gin Glu Gin lie Asp Val Ala Glu Arg lie Arg 
245 250 255 

Phe Tyr Leu Ser Asp Ser Gly Leu Thr Thr Ser Gin Gly Glu Leu Arg 
260 265 270 

Val Gin Asp Ala Tyr Ser Leu Arg Cys lie Pro Gin Val His Gly Ala 
275 280 285 

Thr Trp Gin Thr Leu Gly Tyr Val Lys Glu Lys Leu Glu lie Glu Met 
290 295 300 

Asn Ala Ala Thr Asp Asn Pro Leu lie Phe Asn Asp Gly Asp Lys Val 
305 310 315 320 

lie Ser Gly Gly Asn Phe His Gly Gin Pro lie Ala Phe Ala Met Asp 
325 330 335 

Phe Leu Lys lie Ala lie Ser Glu Leu Ala Asn lie Ala Glu Arg Arg 
340 345 350 

lie Glu Arg Leu Val Asn Pro Gin Leu Asn Asp Leu Pro Pro Phe Leu 
355 360 365 

Ser Pro His Pro Gly Leu Gin Ser Gly Ala Met lie Met Gin Tyr Ala 
370 375 380 

Ala Ala Ser Leu Val Ser Glu Asn Lys Thr Leu Ala His Pro Ala Ser 
385 390 395 400 

Val Asp Ser lie Pro Ser Ser Ala Asn Gin Glu Asp His Val Ser Met 
405 410 415 

Gly Thr He Ala Ala Arg His Ala Tyr Gin Val He Ala Asn Thr Arg 
420 425 430 

Arg Val He Ala He Glu Ala He Cys Ala Leu Gin Ala Val Glu Tyr 
435 440 445 

Arg Gly He Glu His Ala Ala Ser Tyr Thr Lys Gin Leu Phe Gin Glu 
450 455 460 

Met Arg Lys Val Val Pro Ser lie Gin Gin Asp Arg Val Phe Ser Tyr 
465 470 475 480 

Asp lie Glu Arg Leu Thr Asp Trp Leu Lys Lys Glu Ser Leu He Pro 
485 490 495 

Asp His Gin Asn Lys Glu Leu Arg Gly Met Asn He 
500 505 



<210> 41 
<211> 516 
<212> PRT 

<213> Streptomyces griseus 
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<400> 41 

Met Asp Met His Thr Val Val Val Gly Thr Ser Gly Thr Thr Ala Glu 
15 10 15 

Asp Val Val Ala Val Ala Arg His Gly Ala Arg Val Glu Leu Ser Ala 
20 25 30 

Ala Ala Val Glu Ala Leu Ala Ala Ala Arg Leu lie Val Asp Ala Leu 
35 40 45 

Ala Ala Lys Pro Glu Pro Val Tyr Gly Val Ser Thr Gly Phe Gly Ala 
50 55 60 

Leu Ala Ser Arg His lie Gly Thr Glu Leu Arg Ala Gin Leu Gin Arg 
65 70 75 80 

Asn lie Val Arg Ser His Ala Ala Gly Met Gly Pro Arg Val Glu Arg 
85 90 95 

Glu Val Val Arg Ala Leu Met Phe Leu Arg Leu Lys Thr Val Ala Ser 
100 105 110 

Gly His Thr Gly Val Arg Pro Glu Val Ala Gin Thr Met Ala Asp Val 
115 120 125 

Leu Asn Ala Gly lie Thr Pro Val Val His Glu Tyr Gly Ser Leu Gly 
130 135 140 

Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Thr Leu Met 
145 150 155 160 

Gly Glu Gly Glu Ala Glu Gly Pro Asp Gly Thr Val Arg Pro Ala Gly 
165 170 175 

Glu Leu Leu Ala Ala His Gly lie Ala Pro Val Glu Leu Arg Glu Lys 
180 185 190 

Glu Gly Leu Ala Leu Leu Asn Gly Thr Asp Gly Met Leu Gly Met Leu 
195 200 205 

Val Met Ala Leu Ala Asp Leu Arg Asn Leu Tyr Thr Ser Ala Asp lie 
210 215 220 

Thr Ala Ala Leu Ser Leu Glu Ala Leu Leu Gly Thr Asp Lys Val Leu 
225 230 235 240 

Ala Pro Glu Leu His Ala lie Arg Pro His Pro Gly Gin Gly Val Ser 
245 250 255 

Ala Asp Asn Met Ser Arg Val Leu Ala Gly Ser Gly Leu Thr Gly His 
260 265 270 

His Gin Asp Asp Ala Pro Arg Val Gin Asp Ala Tyr Ser Val Arg Cys 
275 280 285 



Ala Pro Gin Val Asn Gly Ala Gly Arg Asp Thr Leu Asp His Ala Ala 
290 295 300 
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Leu Val Ala Gly Arg Glu Leu Ala Ser Ser Val Asp Asn Pro Val Val 
305 310 315 320 

Leu Pro Asp Gly Arg Val Glu Ser Asn Gly Asn Phe His Gly Ala Pro 
325 330 335 

Val Ala Tyr Val Leu Asp Phe Leu Ala lie Val Ala Ala Asp Leu Gly 
340 345 350 

Ser lie Cys Glu Arg Arg Thr Asp Arg Leu Leu Asp Lys Asn Arg Ser 
355 360 365 

His Gly Leu Pro Pro Phe Leu Ala Asp Asp Ala Gly Val Asp Ser Gly 
370 375 380 

Leu Met lie Ala Gin Tyr Thr Gin Ala Ala Leu Val Ser Glu Met Lys 
385 390 395 400 

Arg Leu Ala Val Pro Ala Ser Ala Asp Ser lie Pro Ser Ser Ala Met 
405 410 415 

Gin Glu Asp His Val Ser Met Gly Trp Ser Ala Ala Arg Lys Leu Arg 
420 425 430 

Thr Ala Val Asp Asn Leu Ala Arg lie Val Ala Val Glu Leu Tyr Ala 
435 440 445 

Ala Thr Arg Ala lie Glu Leu Arg Ala Ala Glu Gly Leu Thr Pro Ala 
450 455 460 

Pro Ala Ser Glu Ala Val Val Ala Ala Leu Arg Ala Ala Gly Ala Glu 
465 470 475 480 

Gly Pro Gly Pro Asp Arg Phe Leu Ala Pro Asp Leu Ala Ala Ala Asp 
485 490 495 

Thr Phe Val Arg Glu Gly Arg Leu Val Ala Ala Val Glu Pro Val Thr 
500 505 510 



Gly Pro Leu Ala 
515 



<210> 42 
<211> 511 
<212> PRT 

<213> Corynebacteriaceae sp. 
<400> 42 

Met Ala Ser Ala Pro Gin lie Thr Leu Gly Leu Ser Gly Ala Thr Ala 
15 10 15 

Asp Asp Val lie Ala Val Ala Arg His Glu Ala Arg lie Ser lie Ser 
20 25 30 



Pro Gin Val Leu Glu Glu Leu Ala Ser Val Arg Ala His lie Asp Ala 
35 40 45 
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Leu Ala Ser Ala Asp Thr Pro Val Tyr Gly lie Ser Thr Gly Phe Gly 
50 55 60 

Ala Leu Ala Thr Arg His lie Ala Pro Glu Asp Arg Ala Lys Leu Gin 
65 70 75 80 

Arg Ser Leu lie Arg Ser His Ala Ala Gly Met Gly Glu Pro Val Glu 
85 90 95 

Arg Glu Val Val Arg Ala Leu Met Phe Leu Arg Ala Lys Thr Leu Ala 
100 105 110 

Ser Gly Arg Ser Val Arg Pro Val Val Leu Glu Thr Met Val Gly Met 
115 120 125 

Leu Asn Ala Gly lie Thr Pro Val Val Arg Glu Tyr Gly Ser Leu Gly 
130 135 140 

Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Val Leu Met 
145 150 155 160 

Gly Glu Gly Glu Ala Thr Asp Ala His Gly Asp lie Arg Pro Val Pro 
165 170 175 

Glu Leu Phe Ala Glu Ala Gly Leu Thr Pro Val Glu Leu Ala Glu Lys 
180 185 190 

Glu Gly Leu Ala Leu Val Asn Gly Thr Asp Gly Met Leu Gly Gin Leu 
195 200 205 

lie Met Ala Leu Ala Asp Leu Asp Glu Leu Leu Asp lie Ala Asp Ala 
210 215 220 

Thr Ala Ala Met Ser Val Glu Ala Gin Leu Gly Thr Asp Gin Val Phe 
225 230 235 240 

Arg Ala Glu Leu His Glu Pro Leu Arg Pro His Pro Gly Gin Gly Arg 
245 250 255 

Ser Ala Gin Asn Met Phe Ala Phe Leu Ala Asp Ser Pro lie Val Ala 
260 265 270 

Ser His Arg Glu Gly Asp Gly Arg Val Gin Asp Ala Tyr Ser Leu Arg 
275 280 285 

Cys Ser Pro Gin Val Thr Gly Ala Ala Arg Asp Thr lie Ala His Ala 
290 295 300 

Arg Leu Val Ala Thr Arg Glu Leu Ala Ala Ala lie Asp Asn Pro Val 
305 310 315 320 

Val Leu Pro Ser Gly Glu Val Thr Ser Asn Gly Asn Phe His Gly Ala 
325 330 335 



Pro Val Ala Tyr Val Leu Asp Phe Leu Ala lie Ala Val Ala Asp Leu 
340 345 350 



55 



Gly Ser He Ala Glu 
355 

Ser Arg Asp Leu Pro 
370 

Gly Met Met He Ala 
385 

Lys Arg Leu Ala Val 
405 

Gin Glu Asp His Val 
420 

Thr Ser Val Ala Asn 
435 

Ala Gly Arg Ala Leu 
450 

Thr Gly Ala Val Leu 
465 

Gin Asp Arg Phe Leu 
485 

Ala Asn Gly Ser Val 
500 



Arg Arg Thr Asp Arg Met 
360 

Ala Phe Leu Ala Asp Asp 
375 

Gin Tyr Thr Gin Ala Gly 
390 395 

Pro Ala Val Asp Ser He 
410 

Ser Leu Gly Trp His Ala 
425 

Leu Arg Arg lie Leu Ala 
440 

Asp Leu Arg Ala Pro Leu 
455 

Glu Val Leu Arg Ser Lys 
470 475 

Ser Ala Glu Leu Glu Ala 
490 

His Lys Ala Leu Glu Ala 
505 



Leu Asp Pro Ala Arg 
365 

Pro Gly Val Asp Ser 
380 

Leu Val Ala Glu Asn 
400 

Pro Ser Ser Ala Met 
415 

Ala Arg Lys Leu Pro 
430 

Val Glu Met Leu He 
445 

Lys Pro Gly Pro Ala 
460 

Val Ala Gly Pro Gly 
480 

Ala Tyr Asp Leu Leu 
495 

His Leu Pro Glu 
510 



<210> 43 
<211> 513 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: 983831/HAL 
<400> 43 

Met Ala Ser Ala Pro Gin He Thr Leu Gly Leu Ser Gly Ala Thr Ala 
15 10 15 

Asp Asp Val He Ala Val Ala Arg His Glu Ala Arg He Ser He Ser 
20 25 30 

Pro Gin Val Leu Glu Glu Leu Ala Ser Val Arg Ala His He Asp Ala 
35 40 45 

Leu Ala Ser Ala Asp Thr Pro Val Tyr Gly He Ser Thr Gly Phe Gly 
50 55 60 

Ala Leu Ala Thr Arg His He Ala Pro Glu Asp Arg Ala Lys Leu Gin 
65 70 75 80 



Arg Ser Leu He Arg Ser His Ala Ala Gly Met Gly Glu Pro Val Glu 
85 90 95 
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Arg Glu Val Val Arg Ala Leu Met Phe Leu Arg Ala Lys Thr Leu Ala 
100 105 110 

Ser Gly Arg Thr Gly Val Arg Pro Val Val Leu Glu Thr Met Val Gly 
115 120 125 

Met Leu Asn Ala Gly lie Thr Pro Val Val Arg Glu Tyr Gly Ser Leu 
130 135 140 

Gly Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Val Leu 
145 150 155 160 

Met Gly Glu Gly Glu Ala Thr Asp Ala His Gly Asp lie Arg Pro Val 
165 170 175 

Pro Glu Leu Phe Ala Glu Ala Gly Leu Thr Pro Val Glu Leu Ala Glu 
180 185 190 

Lys Glu Gly Leu Ala Leu Val Asn Gly Thr Asp Gly Met Leu Gly Gin 
195 200 205 

Leu lie Met Ala Leu Ala Asp Leu Asp Glu Leu Leu Asp lie Ala Asp 
210 215 220 

Ala Thr Ala Ala Met Ser Val Glu Ala Gin Leu Gly Thr Asp Gin Val 
225 230 235 240 

Phe Arg Ala Glu Leu His Glu Pro Leu Arg Pro His Pro Gly Gin Gly 
245 250 255 

Arg Ser Ala Gin Asn Met Phe Ala Phe Leu Ala Asp Ser Pro lie Val 
260 265 270 

Ala Ser His Arg Glu Gly Asp Gly Arg Val Gin Asp Ala Tyr Ser Leu 
275 280 285 

Arg Cys Ser Pro Gin Val Thr Gly Ala Ala Arg Asp Thr lie Ala His 
290 295 300 

Ala Arg Leu Val Ala Thr Arg Glu Leu Ala Ala Ala lie Asp Asn Pro 
305 310 315 320 

Val Val Leu Pro Ser Gly Glu Val Thr Ser Asn Gly Asn Phe His Gly 
325 330 335 

Ala Pro Val Ala Tyr Val Leu Asp Phe Leu Ala lie Ala Val Ala Asp 
340 345 350 

Leu Gly Ser lie Ala Glu Arg Arg Thr Asp Arg Met Leu Asp Pro Ala 
355 360 365 

Arg Ser Arg Asp Leu Pro Ala Phe Leu Ala Asp Asp Pro Gly Val Asp 
370 375 380 



Ser Gly Met Met lie Ala Gin Tyr Thr Gin Ala Gly Leu Val Ala Glu 
385 390 395 400 
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Asn Lys Arg Leu Ala 
405 

Ala Met Gin Glu Asp 
420 

Leu Arg Thr Ser Val 
435 

Leu lie Ala Gly Arg 
450 

Pro Ala Thr Gly Ala 
465 

Pro Gly Gin Asp Arg 
485 

Leu Leu Ala Asn Gly 
500 

Ala 



Val Pro Ala Ser Val Asp 
410 

His Val Ser Leu Gly Trp 
425 

Ala Asn Leu Arg Arg lie 
440 

Ala Leu Asp Leu Arg Ala 
455 

Val Leu Glu Val Leu Arg 
470 475 

Phe Leu Ser Ala Glu Leu 
490 

Ser Val His Lys Ala Leu 
505 



Ser lie Pro Ser Ser 
415 

His Ala Ala Arg Lys 
430 

Leu Ala Val Glu Met 
445 

Pro Leu Lys Pro Gly 
460 

Ser Lys Val Ala Gly 
480 

Glu Ala Ala Tyr Asp 
495 

Glu Ala His Leu Pro 
510 



<210> 44 
<211> 513 
<212> PRT 

<213> Streptomyces coelicolor 
<400> 44 

Met Ala Ser Met His Thr Val Val Val Gly Thr Ser Gly Val Thr Ala 
15 10 15 

Ser Asp Val Leu Ala Val Ala Arg Ala Gly Ala Arg lie Glu Leu Ser 
20 25 30 

Glu Glu Ala Val Ala Ala Leu Ala Ala Ala Arg Ser Val Val Asp Ala 
35 40 45 

Leu Ala Ala Lys Pro Asp Pro Val Tyr Gly Val Ser Thr Gly Phe Gly 
50 55 60 

Ala Leu Ala Thr Arg His lie Ser Pro Glu Leu Arg Gly Arg Leu Gin 
65 70 75 80 

Arg Asn lie Val Arg Ser His Ala Ala Gly Met Gly Pro Arg Val Glu 
85 90 95 

Arg Glu Val Val Arg Ala Leu Met Phe Leu Arg Leu Lys Thr Val Cys 
100 105 110 

Ser Gly Arg Thr Gly Val Arg Pro Glu Val Ala Gin Thr Met Ala Asp 
115 120 125 



Val Leu Asn Ala Gly lie Thr Pro Val Val His Glu Tyr Gly Ser Leu 
130 135 140 
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Gly Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Thr Leu 
145 150 155 160 

Met Gly Glu Gly Asp Ala Glu Gly Pro Asp Gly Thr Val Arg Pro Ala 
165 170 175 

Gly Glu Leu Leu Ala Ala His Gly lie Ala Pro Val Glu Leu Arg Glu 
180 185 190 

Lys Glu Gly Leu Ala Leu Leu Asn Gly Thr Asp Gly Met Leu Gly Met 
195 200 205 

Leu Val Met Ala Leu Ala Asp Leu Asp Thr Leu Tyr Lys Ser Ala Asp 
210 215 220 

lie Thr Ala Ala Leu Thr Met Glu Ala Leu Leu Gly Thr Asp Arg Val 
225 230 235 240 

Leu Ala Pro Glu Leu His Ala Pro lie Arg Pro His Pro Gly Gin Ala 
245 250 255 

Ala Ser Ala Ala Asn Met Ala Ala Val Leu Lys Gly Ser Gly Leu Thr 
260 265 270 

Gly His His Gin Asp Asp Ala Pro Arg Val Gin Asp Ala Tyr Ser Val 
275 280 285 

Arg Cys Ala Pro Gin Val Ala Gly Ala Gly Arg Asp Thr Met Ala His 
290 295 300 

Ala Gly Leu Val Ala Glu Arg Glu Leu Ala Ala Ala Val Asp Asn Pro 
305 310 315 320 

Val Val Leu Pro Asp Gly Arg Val Glu Ser Asn Gly Asn Phe His Gly 
325 330 335 

Ala Pro Val Ala Tyr Val Leu Asp Phe Leu Ala Val Ala Val Ala Asp 
340 345 350 

Leu Gly Ser lie Ala Glu Arg Arg Thr Asp Arg Leu Leu Asp Lys Asn 
355 360 365 

Arg Ser His Gly Leu Pro Pro Phe Leu Ala Asp Asp Ala Gly Val Asp 
370 375 380 

Ser Gly Leu Met lie Ala Gin Tyr Thr Gin Ala Ala Leu Val Gly Glu 
385 390 395 400 

Leu Lys Arg Leu Ala Val Pro Ala Ser Ala Asp Ser lie Pro Ser Ser 
405 410 415 

Ala Met Gin Glu Asp His Val Ser Met Gly Trp Ser Ala Ala Arg Lys 
420 425 430 



Leu Arg Thr Ala Val Asp Asn Leu Ala Arg Val lie Ala Val Glu Leu 
435 440 445 
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Tyr Ala Ala Thr Arg Ala 
450 

Pro Ala Ser Gin Ala Val 
465 470 

Pro Gly Pro Asp Arg His 
485 

Phe Val Arg Ala Gly His 
500 



He Gin Leu Arg Glu 
455 

Val Glu Ala Val Arg 
475 

Leu Ala Pro Asp Leu 
490 

Leu Val Ala Ala Ala 
505 



Gly Leu Thr Pro Ala 
460 

Ala Ala Val Glu Gly 
480 

Ala Ala Ala Asp Ala 
495 

Glu Ser Val Thr Gly 
510 



Pro 



<210> 45 
<211> 513 
<212> PRT 

<213> Streptomyces griseus 
<400> 45 

Met Met Asp Met His Thr Val Val Val Gly Thr Ser Gly Thr Thr Ala 
15 10 15 

Glu Asp Val Val Ala Val Ala Arg His Gly Ala Arg Val Glu Leu Ser 
20 25 30 

Ala Ala Ala Val Glu Ala Leu Ala Ala Ala Arg Leu lie Val Asp Ala 
35 40 45 

Leu Ala Ala Lys Pro Glu Pro Val Tyr Gly Val Ser Thr Gly Phe Gly 
50 55 60 

Ala Leu Ala Ser Arg His lie Gly Thr Glu Leu Arg Ala Gin Leu Gin 
65 70 75 80 

Arg Asn He Val Arg Ser His Ala Ala Gly Met Gly Pro Arg Val Glu 
85 90 95 

Arg Glu Val Val Arg Ala Leu Met Phe Leu Arg Leu Lys Thr Val Ala 
100 105 110 

Ser Gly His Thr Gly Val Arg Pro Glu Val Ala Gin Thr Met Ala Asp 
115 120 125 

Val Leu Asn Ala Gly He Thr Pro Val Val His Glu Tyr Gly Ser Leu 
130 135 140 

Gly Cys Ser Gly Asp Leu Ala Pro Leu Ser His Cys Ala Leu Thr Leu 
145 150 155 160 

Met Gly Glu Gly Glu Ala Glu Gly Pro Asp Gly Thr Val Arg Pro Ala 
165 170 175 



Gly Glu Leu Leu Ala Ala His Gly He Ala Pro Val Glu Leu Arg Glu 
180 185 190 
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Lys Glu Gly Leu Ala Leu Leu Asn Gly Thr Asp Gly Met Leu Gly Met 
195 200 205 

Leu Val Met Ala Leu Ala Asp Leu Arg Asn Leu Tyr Thr Ser Ala Asp 
210 215 220 

lie Thr Ala Ala Leu Ser Leu Glu Ala Leu Leu Gly Thr Asp Lys Val 
225 230 235 240 

Leu Ala Pro Glu Leu His Ala Pro lie Arg Pro His Pro Gly Gin Gly 
245 250 255 

Val Ser Ala Asp Asn Met Ser Arg Val Leu Ala Gly Ser Gly Leu Thr 
260 265 270 

Gly His His Gin Asp Asp Ala Pro Arg Val Gin Asp Ala Tyr Ser Val 
275 280 285 

Arg Cys Ala Pro Gin Val Asn Gly Ala Gly Arg Asp Thr Leu Asp His 
290 295 300 

Ala Ala Leu Val Ala Gly Arg Glu Leu Ala Ser Ser Val Asp Asn Pro 
305 310 315 320 

Val Val Leu Pro Asp Gly Arg Val Glu Ser Asn Gly Asn Phe His Gly 
325 330 335 

Ala Pro Val Ala Tyr Val Leu Asp Phe Leu Ala lie Val Ala Ala Asp 
340 345 350 

Leu Gly Ser lie Cys Glu Arg Arg Thr Asp Arg Leu Leu Asp Lys Asn 
355 360 365 

Arg Ser His Gly Leu Pro Pro Phe Leu Ala Asp Asp Ala Gly Val Asp 
370 375 380 

Ser Gly Leu Met lie Ala Gin Tyr Thr Gin Ala Ala Leu Val Ser Glu 
385 390 395 400 

Met Lys Arg Leu Ala Val Pro Ala Ser Ala Asp Ser lie Pro Ser Ser 
405 410 415 

Ala Met Gin Glu Asp His Val Ser Met Gly Trp Ser Ala Ala Arg Lys 
420 425 430 

Leu Arg Thr Ala Val Asp Asn Leu Ala Arg lie Val Ala Val Glu Leu 
435 440 445 

Tyr Ala Ala Thr Arg Ala lie Glu Leu Arg Ala Ala Leu Thr Pro Ala 
450 455 460 

Pro Ala Ser Glu Ala Val Val Ala Ala Leu Arg Ala Ala Gly Ala Gly 
465 470 475 480 



Pro Gly Pro Asp Arg Phe Leu Ala Pro Asp Leu Ala Ala Ala Asp Thr 
485 490 495 
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Phe Val Arg Glu Gly Arg Leu Val Ala Ala Val Glu Pro Val Thr Gly 
500 505 510 



Pro 



<210> 46 
<211> 513 
<212> PRT 

<213> Deinococcus radiodurans 
<400> 46 

Met Ala Ser Ala Pro Gin lie Met lie Leu Asp Arg Asp Leu Asn Leu 
15 10 15 

Glu Gin Phe lie Ser Val Val Arg His Gly Glu Gin Val Glu Leu Ser 
20 25 30 

Ala Ala Ala Arg Glu Arg lie Ala Arg Ala Arg Thr Val lie Glu Gin 
35 40 45 

lie Val Glu Gly Asp Thr Pro lie Tyr Gly Val Asn Thr Gly Phe Gly 
50 55 60 

Lys Phe Glu Asn Val Gin lie Asp Arg Ser Gin Leu Ala Gin Leu Gin 
65 70 75 80 

His Asn Leu lie Val Ser His Ala lie Gly Met Gly Glu Pro Leu Pro 
85 90 95 

Ala Glu Val Val Arg Gly Met Leu Leu Leu Arg Ala Gin Ser Leu Ser 
100 105 110 

Leu Gly His Ser Gly Val Arg Val Glu Val Val Glu Leu Leu Leu Ala 
115 120 125 

Leu Leu Asn Ala Asp Ala Leu Pro Val Val Pro Ser Gin Gly Ser Val 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ala His Leu Ala Leu Gly Leu 
145 150 155 160 

lie Gly Leu Gly Asp lie Thr Glu Tyr Gin Gly Gin Val Arg Pro Ala 
165 170 175 

Ala Asp Val Leu Ala Glu Leu Gly Leu Ser Pro Val Gin Leu Gin Ala 
180 185 190 

Lys Glu Gly Leu Ala Leu lie Asn Gly Thr Gin Leu Met Gly Ser Leu 
195 200 205 

Leu Ala Leu Ala Leu His Asp Ala Gin Val Leu Leu Gly Thr Ala Asn 
210 215 220 



Leu Ala Ala Ala Met Thr Val Glu Ala Arg Tyr Gly Ser His Arg Pro 
225 230 235 240 
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Phe Gin Pro Asp Val His Val Gly Leu Arg Pro His Pro Gly Ala Leu 
245 250 255 

Ala Val Ala Ala Glu Leu Arg Glu Phe Leu Ala Gly Ser Glu He Ala 
260 265 270 

Pro Ser His Leu Thr Gly Asp Gly Lys Val Gin Asp Ala Tyr Ser Leu 
275 280 285 

Arg Ala Val Pro Gin Val His Gly Ala Thr Trp Asp Ala Leu Ala Gin 
290 295 300 

Ala Glu Arg Val Leu Ala Val Glu Phe Ala Ser Val Thr Asp Asn Pro 
305 310 315 320 

Leu He Phe Pro Thr Gly Glu Val Val Ser Gly Gly Asn Phe His Gly 
325 330 335 

Gin Pro Leu Ala Val Thr He Asp Ala Leu Lys Val Ala Val Ala Glu 
340 345 350 

Leu Gly Ser He Ser Glu Arg Arg Thr Glu Gin Leu Leu Asn Pro Ala 
355 360 365 

Leu Ser Arg Gly Leu Pro Ala Phe Leu Thr Pro Asn Gly Gly Leu Asn 
370 375 380 

Ser Gly Phe Met He Ala Gin Tyr Thr Ser Ala Ala Leu Val Ser Glu 
385 390 395 400 

Asn Lys Val Leu Ser His Pro Ala Ser Val Asp Ser He Pro Thr Ser 
405 410 415 

Ala Asn Gin Glu Asp His Val Ser Met Gly Ala His Ala Ala Arg Gin 
420 425 430 

Leu Arg Gin He Val Ala Asn Val Gin Thr Val Leu Ser He Glu Leu 
435 440 445 

Leu Cys Ala Ala Gin Gly Leu Asp Phe Gin Gin Pro Leu Arg Ala Gly 
450 455 460 

Arg Gly Val Gin Ala Ala Tyr Glu Tyr Val Arg Thr Phe Val Pro Thr 
465 470 475 480 

Leu Thr Glu Asp Arg Tyr Phe Arg Pro Asp Leu Leu Arg Leu Arg Gly 
485 490 495 



Glu Leu Val Ser Gly Arg Val Ala Gin Ala Ala Asp Thr Gin Ala Pro 
500 505 510 



Ala 



<210> 47 
<211> 513 
<212> PRT 
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<213> Agrobacterium rhizogenes 
<400> 47 

Met Ala Ser Ala Pro Gin lie Thr Leu Gly Leu Ser Gly Val Pro Leu 
15 10 15 

His His Leu Ala Asp lie Tyr Trp Asn Asn Gly Ser Ala Lys Leu Asp 
20 25 30 

Pro Ser Phe Asp Ala Ala Val Leu Lys Gly Ala Ala Arg lie Ala Glu 
35 40 45 

lie Ala Ala Gly Asn Ala Pro Val Tyr Gly lie Asn Thr Gly Phe Gly 
50 55 60 

Lys Leu Ala Ser lie Lys lie Asp Ala Ala Asp Leu Ala Thr Leu Gin 
65 70 75 80 

Arg Asn Leu lie Leu Ser His Cys Cys Gly Val Gly Ala Pro Leu Pro 
85 90 95 

Glu Asn Val Val Arg Leu lie Met Ala Leu Lys Leu lie Ser Leu Gly 
100 105 110 

Arg Gly Ala Ser Gly Val Arg lie Glu Leu lie Arg Leu lie Glu Gly 
115 120 125 

Met Leu Glu Lys Gly Val lie Pro Val lie Pro Glu Lys Gly Ser Val 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ala His Met Ser Ala Thr Met 
145 150 155 160 

Met Gly Glu Gly Glu Ala Phe Asp Tyr Gin Gly Val Gin Met Pro Ser 
165 170 175 

Lys Asp Ala Leu Ala Lys Ala Gly Leu Ser Pro Val Val Leu Ala Ala 
180 185 190 

Lys Glu Gly Leu Ala Leu lie Asn Gly Thr Gin Thr Ser Thr Ala Leu 
195 200 205 

Ala Leu Ala Gly Leu Phe Arg Ala His Arg Ala Ala Gin Ser Ala Leu 
210 215 220 

Val Thr Gly Ala Leu Ser Thr Asp Ala Ala Met Gly Ser Ser Ala Pro 
225 230 235 240 

Phe His Pro Asp lie His Thr Pro Leu Arg Gly His Lys Gly Gin lie 
245 250 255 

Asp Ala Gly Ser Ala Leu Arg Asn Leu Leu Gin Gly Ser Glu lie Arg 
260 265 270 



Glu Ser His lie Glu Gly Asp Glu Arg Val Gin Asp Pro Tyr Cys lie 
275 280 285 
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Arg Cys Gin Pro Gin Val Asp Gly Ala Cys Leu Asp Leu Leu Ala Ser 
290 295 300 

Val Ala Arg Thr Leu Glu lie Glu Ala Asn Ala Val Thr Asp Asn Pro 
305 310 315 320 

Leu Val Leu Ser Asp Asn Ser Val Val Ser Gly Gly Asn Phe His Ala 
325 330 335 

Glu Pro Val Ala Phe Ala Ala Asp Gin Thr Ala Leu Ala Val Cys Glu 
340 345 350 

lie Gly Ala lie Ala Gin Arg Arg He Ala Leu Leu Val Asp Pro Ala 
355 360 365 

Leu Ser Tyr Gly Leu Pro Ala Phe Leu Ser Lys Lys Pro Gly Leu Asn 
370 375 380 

Ser Gly Leu Met He Ala Glu Val Thr Ser Ala Ala Leu Met Ser Glu 
385 390 395 400 

Asn Lys Gin Met Ser His Pro Ala Ser Val Asp Ser Thr Pro Thr Ser 
405 410 415 

Ala Asn Gin Glu Asp His Val Ser Met Ala Cys His Gly Ala Arg Arg 
420 425 430 

Leu Leu Ala Met Thr Asp Asn Leu Phe Gly He Leu Gly He Glu Ala 
435 440 445 

Leu Ala Ala Val Gin Gly Val Glu Leu Arg Gly Pro Leu Lys Thr Ser 
450 455 460 

Pro Glu Leu Glu Lys Ala Ala Ala Val Leu Arg Ser Ala Val Pro Val 
465 470 475 480 

Leu Glu Asp Asp Arg Tyr Met Ala Thr Asp Leu Lys Ala Ala He Glu 
485 490 495 

Val Val Ala Ser Gly Ala Leu Val Ser Ala He Ser Ser Gly Leu Pro 
500 505 510 

Val 



<210> 48 
<211> 513 
<212> PRT 

<213> Agrobacterium rhizogenes 
<400> 48 

Met Ala Ser Ala Pro Gin He Thr Leu Gly Leu Ser Gly Val Pro Leu 
15 10 15 



His His Leu Ala Asp He Tyr Trp Asn Asn Gly Ser Ala Lys Leu Asp 
20 25 30 
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Pro Ser Phe Asp Ala Ala Val Leu Lys Gly Ala Ala Arg lie Ala Glu 
35 40 45 

lie Ala Ala Gly Asn Ala Pro Val Tyr Gly lie Asn Thr Gly Phe Gly 
50 55 60 

Lys Leu Ala Ser lie Lys lie Asp Ala Ala Asp Leu Ala Thr Leu Gin 
65 70 75 80 

Arg Asn Leu lie Leu Ser His Cys Cys Gly Val Gly Ala Pro Leu Pro 
85 90 95 

Glu Asn Val Val Arg Leu lie Met Ala Leu Lys Leu lie Ser Leu Gly 
100 105 110 

Arg Gly Ala Ser Gly Val Arg lie Glu Leu lie Arg Leu lie Glu Gly 
115 120 125 

Met Leu Glu Lys Gly Val lie Pro Val lie Pro Glu Lys Gly Ser Val 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ala His Met Ser Ala Thr Met 
145 150 155 160 

Met Gly Glu Gly Glu Ala Phe Asp Tyr Gin Gly Val Gin Met Pro Ser 
165 170 175 

Lys Asp Ala Leu Ala Lys Ala Gly Leu Ser Pro Val Val Leu Ala Ala 
180 185 190 

Lys Glu Gly Leu Ala Leu lie Asn Gly Thr Gin Thr Ser Thr Ala Leu 
195 200 205 

Ala Leu Ala Gly Leu Phe Arg Ala His Arg Ala Ala Gin Ser Ala Leu 
210 215 220 

Val Thr Gly Ala Leu Ser Thr Asp Ala Ala Met Gly Ser Ser Ala Pro 
225 230 235 240 

Phe His Pro Asp lie His Thr Pro Leu Arg Gly His Lys Gly Gin lie 
245 250 255 

Asp Ala Gly Ser Ala Leu Arg Asn Leu Leu Gin Gly Ser Glu lie Arg 
260 265 270 

Glu Ser His lie Glu Gly Asp Glu Arg Val Gin Asp Pro Tyr Cys lie 
275 280 285 

Arg Cys Gin Pro Gin Val Asp Gly Ala Cys Leu Asp Leu Leu Ala Ser 
290 295 300 

Val Ala Arg Thr Leu Glu lie Glu Ala Asn Ala Val Thr Asp Asn Pro 
305 310 315 320 



Leu Val Leu Ser Asp Asn Ser Val Val Ser Gly Gly Asn Phe His Ala 
325 330 335 
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Glu Pro Val Ala Phe Ala Ala Asp Gin Thr Ala Leu Ala Val Cys Glu 
340 345 350 

lie Gly Ala lie Ala Gin Arg Arg lie Ala Leu Leu Val Asp Pro Ala 
355 360 365 

Leu Ser Tyr Gly Leu Pro Ala Phe Leu Ser Lys Lys Pro Gly Leu Asn 
370 375 380 

Ser Gly Leu Met lie Ala Glu Val Thr Ser Ala Ala Leu Met Ser Glu 
385 390 395 400 

Asn Lys Gin Met Ser His Pro Ala Ser Val Asp Ser Thr Pro Thr Ser 
405 410 415 

Ala Asn Gin Glu Asp His Val Ser Met Ala Cys His Gly Ala Arg Arg 
420 425 430 

Leu Leu Ala Met Thr Asp Asn Leu Phe Gly lie Leu Gly lie Glu Ala 
435 440 445 

Leu Ala Ala Val Gin Gly Val Glu Leu Arg Gly Pro Leu Lys Thr Ser 
450 455 460 

Pro Glu Leu Glu Lys Ala Ala Ala Val Leu Arg Ser Ala Val Pro Val 
465 470 475 480 

Leu Glu Asp Asp Arg Tyr Met Ala Thr Asp Leu Lys Ala Ala lie Glu 
485 490 495 



Val Val Ala Ser Gly Ala Leu Val Ser Ala lie Ser Ser Gly Leu Pro 
500 505 510 



Val 



<210> 49 
<211> 513 
<212> PRT 

<213> Bacillus subtilis 
<400> 49 

Met Ala Ser Ala Pro Met Val Thr Leu Asp Gly Ser Ser Leu Thr Thr 
15 10 15 

Ala Asp Val Ala Arg Val Leu Phe Asp Phe Glu Glu Ala Ala Ala Ser 
20 25 30 

Glu Glu Ser Met Glu Arg Val Lys Lys Ser Arg Ala Ala Val Glu Arg 
35 40 45 

lie Val Arg Asp Glu Lys Thr lie Tyr Gly lie Asn Thr Gly Phe Gly 
50 55 60 



Lys Phe Ser Asp Val Leu lie Gin Lys Glu Asp Ser Ala Ala Leu Gin 
65 70 75 80 
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Leu Asn Leu lie Leu Ser His Ala Cys Gly Val Gly Asp Pro Phe Pro 
85 90 95 

Glu Cys Val Ser Arg Ala Met Leu Leu Leu Arg Ala Asn Ala Leu Leu 
100 105 110 

Lys Gly Phe Ser Gly Val Arg Ala Glu Leu lie Glu Gin Leu Leu Ala 
115 120 125 

Phe Leu Asn Lys Arg Val His Pro Val lie Pro Gin Gin Gly Ser Leu 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ser His Leu Ala Leu Ala Leu 
145 150 155 160 

lie Gly Gin Gly Glu Val Phe Asp Phe Glu Gly Glu Arg Met Pro Ala 
165 170 175 

Met Thr Gly Leu Lys Lys Ala Gly lie Gin Pro Val Thr Leu Thr Ser 
180 185 190 

Lys Glu Gly Leu Ala Leu lie Asn Gly Thr Gin Ala Met Thr Ala Met 
195 200 205 

Gly Val Val Ala Tyr lie Glu Ala Glu Lys Leu Ala Tyr Gin Thr Glu 
210 215 220 

Arg lie Ala Ser Leu Thr lie Glu Gly Leu Gin Gly lie lie Asp Ala 
225 230 235 240 

Phe Asp Glu Asp lie His Leu Ala Leu Arg Gly Tyr Gin Glu Gin lie 
245 250 255 

Asp Val Ala Glu Arg lie Arg Phe Tyr Leu Ser Asp Ser Gly Leu Thr 
260 265 270 

Thr Ser His Arg Gin Gly Glu Leu Arg Val Gin Asp Ala Tyr Ser Leu 
275 280 285 

Arg Cys lie Pro Gin Val His Gly Ala Thr Trp Gin Thr Leu Gly Tyr 
290 295 300 

Val Lys Glu Lys Leu Glu lie Glu Met Asn Ala Ala Thr Asp Asn Pro 
305 310 315 320 

Leu lie Phe Asn Asp Gly Asp Val lie Ser Gly Gly Asn Phe His Gly 
325 330 335 

Gin Pro lie Ala Phe Ala Met Asp Phe Leu Lys lie Ala lie Ser Glu 
340 345 350 

Leu Ala Asn lie Ala Glu Arg Arg lie Glu Arg Leu Val Asn Pro Gin 
355 360 365 



Leu Asn Arg Asp Leu Pro Pro Phe Leu Ser Pro His Pro Gly Leu Gin 
370 375 380 
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Ser Gly Ala Met 
385 

Asn Lys Thr Leu 



Ala Asn Gin Glu 
420 

Ala Tyr Gin Val 
435 

lie Cys Ala Leu 
450 

Ser Tyr Thr Lys 
465 

lie Gin Gin Asp 



Trp Leu Lys Lys 
500 

Arg 



He Met Gin Tyr 
390 

Ala His Pro Ala 
405 

Asp His Val Ser 



He Ala Asn Thr 
440 

Gin Ala Val Glu 
455 

Gin Leu Phe Gin 
470 

Arg Val Phe Ser 
485 

Glu Ser Leu He 



Ala Ala Ala Ser 
395 

Ser Val Asp Ser 
410 

Met Gly Thr He 
425 

Arg Arg Val He 



Tyr Arg Gly He 
460 

Glu Met Arg Lys 
475 

Tyr Asp He Glu 
490 

Pro Asp His Gin 
505 



Leu Val Ser Glu 
400 

He Pro Ser Ser 
415 

Ala Ala Arg His 
430 

Ala He Glu Ala 
445 

Glu His Ala Ala 



Val Val Pro Ser 
480 

Arg Leu Thr Asp 
495 

Asn Lys Glu Leu 
510 



<210> 50 
<211> 513 
<212> PRT 

<213> Vibrio cholerae 



<400> 50 
Met Ala Ser Met 
1 

Lys Gin Leu Arg 
20 

Pro Glu Ala He 
35 

Val He Ser Glu 
50 

Leu Leu Ala Asn 
65 

Lys Ser He Val 



Asp Glu Thr Val 
100 

Arg Gly Tyr Ser 
115 



Leu His Leu Met 
5 

Gin Val Ser Arg 



Pro Ala He Ala 
40 

Gly Arg Thr Val 
55 

Thr Lys He Ala 
70 

Leu Ser His Ala 
85 

Arg Leu Met Met 



Gly He Arg Leu 
120 



He Lys Pro Gly 
10 

Ser Pro Val Val 
25 

Glu Ser Ala Gin 



Tyr Gly He Asn 
60 

Pro Gin Asp Leu 
75 

Ala Gly He Gly 
90 

Leu Leu Lys He 
105 

Glu Val He Gin 



Gin Leu Ser Leu 
15 

Leu Ser Leu Asp 
30 

Val Val Glu Gin 
45 

Thr Gly Phe Gly 



Glu Thr Leu Gin 
80 

Glu Leu Met Ser 
95 

Asn Ser Leu Ala 
110 

Ala Leu He Glu 
125 
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Leu Val Asn Asn Gin lie Tyr Pro Cys Val Pro Lys Lys Gly Ser Val 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ala His Met Ser Thr Val Leu 
145 150 155 160 

Leu Gly Glu Gly Gin Ala Arg Asp Tyr Asn Gly Lys lie lie Ser Gly 
165 170 175 

Leu Glu Ala Met Lys lie Ala Gly Leu Glu Pro lie Thr Leu Ala Pro 
180 185 190 

Lys Glu Gly Leu Ala Leu Leu Asn Gly Thr Gin Ala Ser Thr Ala Phe 
195 200 205 

Ala Leu Glu Gly Leu Phe Val Ala Glu Asp Leu Phe Ala Ser Ala Thr 
210 215 220 

Val Cys Gly Ala Met Ser Val Glu Ala Ala Leu Gly Ser Arg Arg Pro 
225 230 235 240 

Phe Asp Pro Arg lie His Arg Pro Val Arg Gly His Arg Thr Gin Met 
245 250 255 

Asp Ala Ala Thr Ala Tyr Arg His Leu Leu Val Ser Ser Glu lie Gly 
260 265 270 

Gin Ser His Ser Asn Cys Glu Gly Lys Val Gin Asp Pro Tyr Ser Leu 
275 280 285 

Arg Cys Gin Pro Gin Val Met Gly Ala Cys Leu Gin Gin lie Arg Ser 
290 295 300 

Ala Ala Glu Val Leu Glu Val Glu Ala Asn Ser Val Ser Asp Asn Pro 
305 310 315 320 

Leu Val Phe Ala Asp Gly Asp lie lie Ser Gly Gly Asn Phe His Ala 
325 330 335 

Glu Pro Val Ala Met Ala Ala Asp Asn Leu Ala Leu Ala lie Ala Glu 
340 345 350 

lie Gly Ser Leu Ser Glu Arg Arg Met Ala Leu Leu lie Asp Ser Ala 
355 360 365 

Leu Ser Lys Asp Leu Pro Pro Phe Leu Val Asp Asn Gly Gly Val Asn 
370 375 380 

Ser Gly Phe Met lie Ala Gin Val Thr Ala Ala Ala Leu Ala Ser Glu 
385 390 395 400 

Asn Lys Thr Leu Ala His Pro Ala Ser Val Asp Ser Leu Pro Thr Ser 
405 410 415 



Ala Asn Gin Glu Asp His Val Ser Met Ala Thr Phe Ala Ala Arg Arg 
420 425 430 
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Leu Arg Asp Met Gly Glu Asn Thr Arg Gly lie Leu Ala Val Glu Tyr 
435 440 445 

Leu Ala Ala Ala Gin Gly Leu Asp Phe Arg Ala Pro Leu Lys Ser Ser 
450 455 460 

Pro Arg lie Glu Glu Ala Arg Gin lie Leu Arg Glu Lys Val Pro Phe 
465 470 475 480 

Tyr Asp Lys Asp Arg Tyr Phe Ala Pro Asp lie Glu Lys Ala Asn Ala 
485 490 495 

Leu Leu Ala Gin Leu Ala Val His Asn Arg Leu Met Pro Asp Gin Leu 
500 505 510 

Leu 



<210> 51 
<211> 513 
<212> PRT 

<213> Pseudomonas aeruginosa 
<400> 51 

Met Ala Ser Ala Met Ser Leu His Leu Lys Pro Gly Gin Leu Thr Leu 
15 10 15 

Ala Asp Leu Arg Gin Ala Tyr Leu Ala Pro Val Arg Leu Ser Leu Asp 
20 25 30 

Pro Ser Ala Asp Ala Pro lie Ala Ala Ser Val Ala Cys Val Glu Asn 
35 40 45 

lie lie Ala Glu Gly Arg Thr Ala Tyr Gly lie Asn Thr Gly Phe Gly 
50 55 60 

Leu Leu Ala Ser Thr Arg lie Ser Pro Ala Asp Leu Glu Lys Leu Gin 
65 70 75 80 

Arg Ser lie Val Leu Ser His Ala Ala Gly Val Gly Glu Ala Leu Asp 
85 90 95 

Asp Ala Met Val Arg Leu Val Met Leu Leu Lys Val Asn Ser Leu Ala 
100 105 110 

Arg Gly Phe Ser Gly lie Arg Arg Lys Val lie Asp Ala Leu lie Ala 
115 120 125 

Leu lie Asn Ala Glu Val Tyr Pro His lie Pro Leu Lys Gly Ser Val 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ala His Met Ser Leu Val Leu 
145 150 155 160 



lie Gly Glu Ser Arg Ala Arg His Ala Arg Gly Glu Trp Leu Pro Ala 
165 170 175 
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Ala Glu Ala Leu Ala Val Ala Gly Leu Glu Pro Leu Thr Leu Ala Ala 
180 185 190 

Lys Glu Gly Leu Ala Leu Leu Asn Gly Thr Gin Val Ser Thr Ala Tyr 
195 200 205 

Ala Leu Arg Gly Leu Phe Glu Ala Glu Asp Leu Phe Ala Ala Ala Thr 
210 215 220 

Val Cys Gly Gly Leu Ser Val Glu Ala Met Leu Gly Ser Arg Ala Pro 
225 230 235 240 

Phe Asp Ala Arg lie His Ala Ala Leu Arg Gly Gin Arg Gly Gin lie 
245 250 255 

Asp Val Ala Ala Ala Tyr Arg Asp Leu Leu Ala Ser Ser Glu Val Ala 
260 265 270 

Arg Ser His Glu Lys Cys Asp Gly Lys Val Gin Asp Pro Tyr Ser Leu 
275 280 285 

Arg Cys Gin Pro Gin Val Met Gly Ala Cys Leu Thr Gin Met Arg Gin 
290 295 300 

Ala Ala Glu Val Leu Glu lie Glu Ala Asn Ala Val Ser Asp Asn Pro 
305 310 315 320 

Leu Val Phe Ala Ala Gly Asp Val lie Ser Gly Gly Asn Phe His Ala 
325 330 335 

Glu Pro Val Ala Met Ala Ala Asp Asn Leu Ala Leu Ala Leu Ala Glu 
340 345 350 

lie Gly Ser Leu Ser Glu Arg Arg lie Ser Leu Met Met Asp Met His 
355 360 365 

Met Ser Gin Asp Leu Pro Pro Phe Leu Val Ala Asn Gly Gly Val Asn 
370 375 380 

Ser Gly Phe Met lie Ala Gin Val Thr Ala Ala Ala Leu Ala Ser Asp 
385 390 395 400 

Asn Lys Ala Leu Ala His Pro Ala Ser Val Asp Ser Leu Pro Thr Ser 
405 410 415 

Ala Asn Gin Glu Asp His Val Ser Met Ala Pro Asn Ala Gly Lys Arg 
420 425 430 

Leu Trp Ala Met Ala Glu Asn Val Arg Gly lie Leu Ala Val Glu Trp 
435 440 445 

Leu Gly Ala Cys Gin Gly Leu Asp Phe Arg Glu Gly Leu Lys Ser Ser 
450 455 460 



Pro Lys Leu Glu Gin Ala Arg Arg Leu Leu Arg Asp Lys Val Pro Tyr 
465 470 475 480 
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Tyr Gin Glu Asp Arg Phe Phe Ala Pro Asp lie Glu Ala Ala Ser Gin 
485 490 495 

Leu Leu Ala Ser Gly Cys Leu Asn Ala Leu Leu Pro Ala Arg Leu Leu 
500 505 510 

Pro 



<210> 52 
<211> 513 
<212> PRT 

<213> Bacillus halodurans 
<400> 52 

Met Ala Met Thr Asn Leu Lys Leu Leu Asp Gly Arg Ser Leu Ser Leu 
15 10 15 

His Asp Leu His Arg lie lie Tyr Glu Gly Glu Thr Val Gly Ala Ser 
20 25 30 

Asp Glu Ser Met Glu Lys Val Lys Gin Ser Arg Lys Ala Val Glu Gin 
35 40 45 

He Val Ala Asp Glu Lys He He Tyr Gly He Thr Thr Gly Phe Gly 
50 55 60 

Lys Phe Ser Asp He Phe lie Asp Pro Asp Asp Val Glu Asn Leu Gin 
65 70 75 80 

His Asn Leu He Tyr Ser His Ala Cys Gly Val Gly Ser Pro Phe Pro 
85 90 95 

Glu Thr Val Ser Arg Thr Met Leu Val Leu Arg Ala Asn Ala Leu Leu 
100 105 110 

Lys Gly Phe Ser Gly Val Arg Pro Leu Val He Glu Arg Leu Leu Ala 
115 120 125 

Leu Val Asn Ala Asn He His Pro Val He Pro Gin Gin Gly Ser Leu 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ser His Leu Ala Leu Val Leu 
145 150 155 160 

Leu Gly Glu Gly Glu Val Phe Asp Tyr Lys Gly Thr Lys Thr Lys Ala 
165 170 175 

Ser Phe Ala Leu Lys Glu Glu Glu He Glu Pro He Thr Leu Thr Ala 
180 185 190 

Lys Glu Gly Leu Ala Leu He Asn Gly Thr Gin Ala Met Thr Ala Met 
195 200 205 



Gly Val He Ala Tyr Leu Glu Ala Glu Lys Leu Ala Phe Gin Ser Glu 
210 215 220 
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He He Ala Ser Leu Thr Met Glu Gly Leu Arg Gly He He Asp Ala 
225 230 235 240 

Phe Asp Glu Gin He His Phe Ala Leu Arg Gly Tyr Val Glu Gin Val 
245 250 255 

Asp Val Ala Arg Arg Met Glu Ser Tyr Leu Gin Asp Ser Gin Leu Thr 
260 265 270 

Thr Ser His Arg Gin Gly Glu Leu Arg Val Gin Asp Ala Tyr Ser Leu 
275 280 285 

Arg Cys He Pro Gin Val His Gly Ala Thr Trp Gin Thr Leu Arg Tyr 
290 295 300 

Val Lys Glu Lys Leu Glu He Glu Met Asn Ala Ala Thr Asp Asn Pro 
305 310 315 320 

Leu He Phe Asp Asn Gly Gin Val He Ser Gly Gly Asn Phe His Gly 
325 330 335 

Gin Gin He Ala Leu Ala Met Asp Phe Leu Gly He Ala Met Ala Glu 
340 345 350 

Leu Ala Asn He Ser Glu Arg Arg He Glu Arg Leu Val Asn Pro Gin 
355 360 365 

Leu Asn Arg Asp Leu Pro Pro Phe Leu Ser Ala Ala Pro Gly Val Gin 
370 375 380 

Ser Gly Val Met He Leu Gin Tyr Cys Ala Ala Ser Leu Val Ser Glu 
385 390 395 400 

Asn Lys Thr Leu Ala His Pro Ala Ser Val Asp Ser He Pro Ser Ser 
405 410 415 

Ala Asn Gin Glu Asp His Val Ser Met Gly Thr He Gly Ser Arg His 
420 425 430 

Ala Tyr Gin He He Gin Asn Val Arg Asn Val Leu Ala He Glu Leu 
435 440 445 

He Cys Ala Met Gin Ala Val Asp He Arg Gly Arg Glu Lys Met Ala 
450 455 460 

Ser Phe Thr Lys Lys He Leu Glu Lys Gly Arg Glu His Val Pro Tyr 
465 470 475 480 

lie Asp Gin Asp Arg Met Phe Ala Lys Asp lie Glu Arg Ala Ala Lys 
485 490 495 

Trp Leu Lys Asp Gly Ser Trp Asp Phe Thr Lys Met Arg Glu Lys Glu 
500 505 510 

Arg 
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<210> 53 
<211> 513 
<212> PRT 

<213> Pseudomonas putida 
<400> 53 

Met Ala Ser Ala Thr Glu Leu Thr Leu Lys Pro Gly Thr Leu Thr Leu 
15 10 15 

Ala Gin Leu Arg Ala lie His Ala Ala Pro Val Arg Leu Gin Leu Asp 
20 25 30 

Ala Ser Ala Ala Pro Ala lie Asp Ala Ser Val Ala Cys Val Glu Gin 
35 40 45 

lie He Ala Glu Asp Arg Thr Ala Tyr Gly He Asn Thr Gly Phe Gly 
50 55 60 

Leu Leu Ala Ser Thr Arg He Ala Ser His Asp Leu Glu Asn Leu Gin 
65 70 75 80 

Arg Ser Leu Val Leu Ser His Ala Ala Gly He Gly Ala Pro Leu Asp 
85 90 95 

Asp Asp Leu Val Arg Leu He Met Val Leu Lys He Asn Ser Leu Ser 
100 105 HO 

Arg Gly Phe Ser Gly He Arg Arg Lys Val He Asp Ala Leu He Ala 
115 120 125 

Leu Val Asn Ala Glu Val Tyr Pro His He Pro Leu Lys Gly Ser Val 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ala His Met Ser Leu Val Leu 
145 150 155 160 

Leu Gly Glu Gly Lys Ala Arg Asp Tyr Lys Gly Gin Trp Leu Ser Ala 
165 170 175 

Thr Glu Ala Leu Ala Val Ala Gly Leu Glu Pro Leu Thr Leu Ala Ala 
180 185 190 

Lys Glu Gly Leu Ala Leu Leu Asn Gly Thr Gin Ala Ser Thr Ala Tyr 
195 200 205 

Ala Leu Arg Gly Leu Phe Tyr Ala Glu Asp Leu Tyr Ala Ala Ala He 
210 215 220 

Ala Cys Gly Gly Leu Ser Val Glu Ala Val Leu Gly Ser Arg Ser Pro 
225 230 235 240 

Phe Asp Ala Arg He His Glu Ala Leu Arg Gly Gin Arg Gly Gin He 
245 250 255 



Asp Thr Ala Ala Cys Phe Arg Asp Leu Leu Gly Asp Ser Ser Glu Val 
260 265 270 
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Ser Ser His Lys Asn Cys Asp Gly Lys Val Gin Asp Pro Tyr Ser Leu 
275 280 285 

Arg Cys Gin Pro Gin Val Met Gly Ala Cys Leu Thr Gin Leu Arg Gin 
290 295 300 

Ala Ala Glu Val Leu Gly lie Glu Ala Asn Ala Val Ser Asp Asn Pro 
305 310 315 320 

Leu Val Phe Ala Ala Gly Asp Val lie Ser Gly Gly Asn Phe His Ala 
325 330 335 

Glu Pro Val Ala Met Ala Ala Asp Asn Leu Ala Leu Ala lie Ala Glu 
340 345 350 

lie Gly Ser Leu Ser Glu Arg Arg lie Ser Leu Met Met Asp Lys His 
355 360 365 

Met Ser Gin Asp Leu Pro Pro Phe Leu Val Glu Asn Gly Gly Val Asn 
370 375 380 

Ser Gly Phe Met lie Ala Gin Val Thr Ala Ala Ala Leu Ala Ser Glu 
385 390 395 400 

Asn Lys Ala Leu Ser His Pro His Ser Val Asp Ser Leu Pro Thr Ser 
405 410 415 

Ala Asn Gin Glu Asp His Val Ser Met Ala Pro Ala Ala Gly Lys Arg 
420 425 430 

Leu Trp Glu Met Ala Glu Asn Thr Arg Gly Val Leu Ala He Glu Trp 
435 440 445 

Leu Gly Ala Cys Gin Gly Leu Asp Leu Arg Lys Gly Leu Lys Thr Ser 
450 455 460 

Ala Lys Leu Glu Lys Ala Arg Gin Ala Leu Arg Ser Glu Val Ala His 
465 470 475 480 

Tyr Asp Arg Asp Arg Phe Phe Ala Pro Asp He Glu Lys Ala Val Glu 
485 490 495 

Leu Leu Ala Lys Gly Ser Leu Thr Gly Leu Leu Pro Ala Gly Leu Pro 
500 505 510 

Ser 



<210> 54 
<211> 513 
<212> PRT 

<213> Rhizobium meliloti 



<400> 54 

Met Ala Ser Ala Pro Gin lie Thr Leu Arg Pro Gly Ser Val Pro Leu 
15 10 15 
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Ser Asp Leu Glu Thr lie Tyr Trp Thr Gly Ala Pro Ala Arg Leu Asp 
20 25 30 

Ala Ala Phe Asp Ala Gly lie Ala Lys Ala Ala Ala Arg lie Ala Glu 
35 40 45 

lie Val Ala Gly Asn Ala Pro Val Tyr Gly lie Asn Thr Gly Phe Gly 
50 55 60 

Lys Leu Ala Ser lie Lys lie Asp Ser Ser Asp Val Ala Thr Leu Gin 
65 70 75 80 

Arg Asn Leu lie Leu Ser His Cys Cys Gly Val Gly Gin Pro Leu Thr 
85 90 95 

Glu Asp lie Val Arg Leu lie Met Ala Leu Lys Leu lie Ser Leu Gly 

100 105 110 

Arg Gly Ala Ser Gly Val Arg Leu Glu Leu Val Arg Leu lie Glu Ala 
115 120 125 

Met Leu Asp Lys Gly Val lie Pro Leu lie Pro Glu Lys Gly Ser Val 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ala His Met Ala Ala Val Met 
145 150 155 160 

Met Gly His Gly Glu Ala Phe Phe Ala Gly Glu Arg Met Lys Gly Asp 
165 170 175 

Ala Ala Leu Lys Ala Glu Ala Gly Leu Ser Pro Val Thr Leu Ala Ala 
180 185 190 

Lys Glu Gly Leu Ala Leu lie Asn Gly Thr Gin Val Ser Thr Ala Leu 
195 200 205 

Ala Leu Ala Gly Leu Phe Arg Ala His Arg Ala Gly Gin Ala Ala Leu 
210 215 220 

lie Thr Gly Ala Leu Ser Thr Asp Ala Ala Met Gly Ser Ser Ala Pro 
225 230 235 240 

Phe His Pro Asp lie Gin His Cys Ala Ala lie Arg Ala Arg Ser Thr 
245 250 255 

Arg Ala Ala Ala Asn Leu Arg Gin Leu Leu Thr Gly Ser Pro lie Arg 
260 265 270 

Gin Ser His lie Glu Gly Asp Glu Arg Val Gin Asp Pro Tyr Cys lie 
275 280 285 

Arg Cys Gin Pro Gin Val Asp Gly Ala Cys Leu Asp Leu Leu Arg Ser 
290 295 300 



Val Ala Ala Thr Leu Thr lie Glu Ala Asn Ala Val Thr Asp Asn Pro 
305 310 315 320 
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Leu Val Leu Ser Asp Asn Ser Val Val Ser Gly Gly Asn Phe His Ala 
325 330 335 

Glu Pro Val Ala Phe Ala Ala Asp Gin lie Ala Leu Ala Val Cys Glu 
340 345 350 

lie Gly Ala lie Ser Gin Arg Arg lie Ala Leu Leu Val Asp Pro Ala 
355 360 365 

Leu Ser Leu Arg Leu Pro Ala Phe Leu Ala Lys Lys Pro Gly Leu Asn 
370 375 380 

Ser Gly Leu Met lie Ala Glu Val Thr Ser Ala Ala Leu Met Ser Glu 
385 390 395 400 

Asn Lys Gin Leu Ser His Pro Ala Ser Val Asp Ser Thr Pro Thr Ser 
405 410 415 

Ala Asn Gin Glu Asp His Val Ser Met Ala Cys His Gly Ala Arg Arg 
420 425 430 

Leu Leu Gin Met Thr Glu Asn Leu Phe Ser lie lie Gly lie Glu Ala 
435 440 445 

Leu Ala Ala Val Gin Gly lie Glu Phe Arg Ala Pro Leu Thr Thr Ser 
450 455 460 

Pro Glu Leu Gin Lys Ala Ala Ala Ala Val Arg Gly Val Ser Ser Ser 
465 470 475 480 

lie Glu Glu Asp Arg Tyr Met Ala Asp Asp Leu Lys Ala Ala Gly Asp 
485 490 495 

Leu Val Ala Ser Gly Arg Leu Ala Ala Ala Val Ser Ala Gly Leu Pro 
500 505 510 

Lys 



<210> 55 
<211> 513 
<212> PRT 

<213> Pseudomonas aeruginosa 
<400> 55 

Met Ser Asp Leu Pro Ser Val Val Phe Gly Asp Gly Pro Leu Arg Trp 
15 10 15 

Gin Glu Leu Val Ala Val Ala Arg His Gly Ala Arg Leu Glu Leu Ser 
20 25 30 

Ala Ala Ala Trp Ala Arg lie Asp Asn Ala Arg Ala lie Val Cys Arg 
35 40 45 



lie Val Ala Asn Gly Glu Arg Ala Tyr Gly lie Ser Thr Gly Leu Gly 
50 55 60 
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Ala Leu Cys Asp Val Leu Leu Glu Gly Glu Gin Leu Ala Glu Leu Ser 
65 70 75 80 

Arg Asn Thr Leu Leu Ser His Ala Cys Gly Val Gly Glu Pro Leu Arg 
85 90 95 

Asp Glu Gin Thr Arg Ala lie lie Cys Ala Ala Val Ala Asn Tyr Ser 
100 105 110 

Gin Gly Lys Ser Gly Leu Asp Arg Ser Leu Val Glu Gly Leu Leu Ala 
115 120 125 

Leu Leu Asn His Gly lie Thr Pro Gin Val Pro Ala Gin Gly Ser Val 
130 135 140 

Gly Tyr Ser Gly Asp Leu Thr His Met Ala His Val Gly lie Ala Leu 
145 150 155 160 

Leu Gly lie Gly Glu Val Ser Asp Tyr Arg Gly Ser Val Val Pro Ala 
165 170 175 

Ala Ala Ala Leu Ala Ala Glu Gly Leu Ala Thr Val Arg Leu Gly Ala 
180 185 190 

Lys Asp Gly Leu Cys Leu Val Asn Gly Thr Pro Cys Met Thr Gly Leu 
195 200 205 

Ala Cys Leu Ala Leu Asp Asp Ala Gin Arg Leu Ala Gin Trp Ala Asp 
210 215 220 

Val He Gly Ala Met Ser Phe Glu Ala Leu Arg Gly Gin Leu Ala Ala 
225 230 235 240 

Phe Asp Ala Glu He His Val Ala Leu Lys Pro His Pro Gly Met Gin 
245 250 255 

Arg Val Ala Ala Asn Leu Arg Ala Leu Leu Ala Gly Ser Gin Val Leu 
260 265 270 

Glu Asn Ala Arg Glu Gly Gly He Arg Thr Gin Asp Ala Leu Ser He 
275 280 285 

Arg Ser He Pro Gin He His Gly Ala Cys Arg Asp Gin Leu Ala His 
290 295 300 

Ala Arg Gin lie Glu Thr Arg Glu Leu Asn Ser Ala Thr Asp Asn Pro 
305 310 315 320 

Leu Leu Leu Gly Thr Pro Glu Val Val Ser Gin Ala Asn Pro His Gly 
325 330 335 



Glu Ser Val Ala Met Ala Ala Asp Leu Leu Ala He Ala Val Ala Glu 
340 345 350 



Leu Gly Gly Val Ala Glu Arg Arg Leu Asp Arg Leu Val Asn Pro Leu 
355 360 365 
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Val Ser Arg Gly Leu Pro Ala Phe Leu Val Gly Lys Pro Gly Val Asn 
370 375 380 

Ser Gly Met Met lie Thr Gin Tyr Val Ala Ala Ser Leu Ala Gly Glu 
385 390 395 400 

Asn Arg Gin Leu Ala Gin Pro Ala Val Val Asp Asn Phe Val Thr Ser 
405 410 415 

Ala Leu Gin Glu Asp His Leu Ser Leu Gly Thr Ser Ala Ala Leu Lys 
420 425 430 

Leu Gly Arg Ala Leu Glu Asn Leu Arg Arg lie Leu Ala lie Glu Tyr 
435 440 445 

Leu Leu Ala Ala Gin Ala Phe Glu Phe Leu Ala Pro Gin Arg Phe Gly 
450 455 460 

Gin Gly Thr Ala Ala Ala Trp Gly lie Leu Arg Glu Arg Val Pro Ala 
465 470 475 480 

Tyr Asp Thr Asp Arg Trp Leu Ala Pro Asp He Ala Ser Ala Ala Ala 
485 490 495 

He Leu Gly Glu Arg Lys Ser Leu Ala Arg Leu Ala Ala Ser He Gly 
500 505 510 

Asp 



<210> 56 
<211> 513 
<212> PRT 

<213> Homo sapiens 
<400> 56 

Lys Tyr Arg Glu Pro Glu Lys Tyr He Glu Leu Asp Gly Leu Thr Thr 
15 10 15 

Glu Asp Leu Val Asn Leu Gly Lys Gly Arg Tyr Lys He Lys Leu Thr 
20 25 30 

Pro Thr Ala Glu Lys Arg Val Gin Lys Ser Arg Glu Val He Asp Ser 
35 40 45 

He He Lys Glu Lys Thr Val Val Tyr Gly He Thr Thr Gly Phe Gly 
50 55 60 

Lys Phe Ala Thr Arg Thr Val He Pro lie Asn Lys Leu Gin Leu Gin 
65 70 75 80 

Val Asn Leu Val Arg Ser His Ser Ser Gly Val Gly Lys Pro Leu Ser 
85 90 95 



Pro Glu Arg Cys Arg Met Leu Leu Ala Leu Arg He Asn Val Leu Ala 
100 105 110 
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Lys Gly Tyr Ser Gly lie Ser Leu Glu Thr Leu Lys Gin Val lie Glu 
115 120 125 

Met Phe Asn Ala Ser Cys Leu Pro Tyr Val Pro Glu Lys Gly Thr Val 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ser His Leu Ala Leu Gly Leu 
145 150 155 160 

Val Gly Glu Gly Lys Met Trp Ser Pro Lys Ser Gly Trp Ala Asp Ala 
165 170 175 

Lys Tyr Val Leu Glu Ala His Gly Leu Lys Pro Val lie Leu Lys Pro 
180 185 190 

Lys Glu Gly Leu Ala Leu lie Asn Gly Thr Gin Met lie Thr Ser Leu 
195 200 205 

Gly Cys Glu Ala Val Glu Arg Ala Ser Ala lie Ala Arg Gin Ala Asp 
210 215 220 

lie Val Ala Ala Leu Thr Leu Glu Val Leu Lys Gly Thr Thr Lys Ala 
225 230 235 240 

Phe Asp Thr Asp lie His Ala Pro Leu Arg Pro His Arg Gly Gin lie 
245 250 255 

Glu Val Ala Phe Arg Phe Arg Ser Leu Leu Ser Asp Ser Glu lie Ala 
260 265 270 

Glu Ser His Arg Phe Cys Asp Gly Arg Val Gin Asp Ala Tyr Thr Leu 
275 280 285 

Arg Cys Cys Pro Gin Val His Gly Val Val Asn Asp Thr lie Ala Phe 
290 295 300 

Val Lys Asn lie lie Thr Thr Glu Leu Asn Ser Ala Thr Asp Asn Pro 
305 310 315 320 

Met Val Phe Ala Asn Gly Glu Thr Val Ser Gly Gly Asn Phe His Gly 
325 330 335 

Glu Tyr Pro Ala Lys Ala Leu Asp Tyr Leu Ala lie Gly lie His Glu 
340 345 350 

Leu Ala Ala lie Ser Glu Arg Arg lie Glu Arg Leu Cys Asn Pro Ser 
355 360 365 

Leu Ser Arg Glu Leu Pro Ala Phe Leu Val Ala Glu Gly Gly Leu Asn 
370 375 380 

Ser Gly Phe Met lie Ala His Cys Thr Ala Ala Ala Leu Val Ser Glu 
385 390 395 400 



Asn Lys Ala Leu Cys His Pro Ser Ser Val Asp Ser Leu Ser Thr Ser 
405 410 415 
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Ala Ala Thr Glu Asp His Val Ser Met Gly Gly Trp Ala Ala Arg Lys 
420 425 430 

Ala Leu Arg Val lie Glu His Val Glu Gin Val Leu Ala lie Glu Leu 
435 440 445 

Leu Ala Ala Cys Gin Gly lie Glu Phe Leu Arg Pro Leu Lys Thr Thr 
450 455 460 

Thr Pro Leu Glu Lys Val Tyr Asp Leu Val Arg Ser Val Val Arg Pro 
465 470 475 480 

Trp lie Lys Asp Arg Phe Met Ala Pro Asp lie Glu Ala Ala His Arg 
485 490 495 

Leu Leu Leu Glu Gin Lys Val Trp Glu Val Ala Ala Pro Tyr lie Glu 
500 505 510 

Lys 



<210> 57 
<211> 513 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 57 

Val Leu Ala Pro Pro Thr Lys Leu Leu lie Leu Asp Gly Asn Ser Pro 
15 10 15 

Glu Asp Leu Val Arg Cys Glu Lys Gly Glu Cys Ala lie Gin Leu Ser 
20 25 30 

Met Glu Ser Glu Asp Arg lie Arg Lys Ala Arg Thr Phe Leu Glu Lys 
35 40 45 

lie Ala Ser Glu His Arg Ala Val Tyr Gly Val Thr Thr Gly Phe Gly 
50 55 60 

Thr Phe Ser Asn Val Thr lie Pro Pro Glu Lys Leu Lys Lys Leu Gin 
65 70 75 80 

Leu Asn Leu lie Arg Ser His Ala Thr Gly Tyr Gly Glu Pro Leu Ala 
85 90 95 

Pro Asn Arg Ala Arg Met Leu Leu Ala Leu Arg lie Asn lie Leu Ala 
100 105 110 

Lys Gly His Ser Gly lie Ser Val Glu Asn lie Lys Lys Met lie Ala 
115 120 125 

Ala Phe Asn Ala Phe Cys Val Ser Tyr Val Pro Gin Gin Gly Thr Val 
130 135 140 



Gly Cys Ser Gly Asp Leu Cys Pro Leu Ala His Leu Ala Leu Gly Leu 
145 150 155 160 
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Leu Gly Glu Gly Lys Met Trp Ser Pro Thr Thr Gly Trp Gin Pro Ala 
165 170 175 

Asp Val Val Leu Lys Lys Asn Asn Leu Glu Pro Leu Glu Leu Gly Pro 
180 185 190 

Lys Glu Gly Leu Ala Leu lie Asn Gly Thr Gin Met Val Thr Ala Leu 
195 200 205 

Gly Ala Tyr Thr Leu Glu Arg Ala His Asn lie Ala Arg Gin Ala Asp 
210 215 220 

Val He Ala Ala Leu Ser Leu Asp Val Leu Lys Gly Thr Thr Arg Ala 
225 230 235 240 

Tyr Asp Pro Asp He His Arg Pro He Arg Pro His Arg Gly Gin Asn 
245 250 255 

Leu Ser Ala Leu Arg Leu Arg Ala Leu Leu Asn Pro Ser Gin He Ala 
260 265 270 

Glu Ser His Arg Asn Cys Thr Gly Lys Val Gin Asp Ala Tyr Thr Leu 
275 280 285 

Arg Cys Val Pro Gin Val His Gly Val Val His Asp Thr He Glu Phe 
290 295 300 

Val Arg Glu He He Thr Thr Glu Met Asn Ser Ala Thr Asp Asn Pro 
305 310 315 320 

Leu Val Phe Ala Asp Arg Glu He He Ser Gly Gly Asn Phe His Gly 
325 330 335 

Glu Tyr Pro Ala Lys Ala Leu Asp Phe Leu Ala lie Ala Val Ala Glu 
340 345 350 

Leu Ala Gin Met Ser Glu Arg Arg Leu Glu Arg Leu Val Asn Lys Glu 
355 360 365 

Leu Ser Arg Gly Leu Pro Thr Phe Leu Thr Pro Asp Gly Gly Leu Asn 
370 375 380 

Ser Gly Phe Met Thr Val Gin Leu Cys Ala Ala Ser Leu Val Ser Glu 
385 390 395 400 

Asn Lys Val Leu Cys His Pro Ser Ser Val Asp Ser He Pro Thr Ser 
405 410 415 

Cys Asn Gin Glu Asp His Val Ser Met Gly Gly Phe Ala Ala Arg Lys 
420 425 430 

Ala Leu Thr Val Val Glu His Val Glu Ala Val Leu Ala Met Glu Leu 
435 440 445 



Leu Ala Ala Cys Gin Gly He Glu Phe Leu Lys Pro Leu He Ser Thr 
450 455 460 
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Ala Pro Leu His Lys lie Tyr Gin Leu Val Arg Ser Lys Val Ala Pro 
465 470 475 480 

Pro Asn Glu Asp Arg Tyr Met Lys Pro Glu lie Asp Ala Val Leu Glu 
485 490 495 

Met lie Arg Glu Asn Arg lie Trp Glu Ala Val Leu Pro His Leu Glu 
500 505 510 

Thr 



<210> 58 
<211> 513 
<212> PRT 

<213> Thermoplasma acidophilum 
<400> 58 

Met Ala Ser Ala Pro Met lie Glu lie Asp Gly Arg Ser Leu Arg Val 
15 10 15 

Glu Asp Val Tyr Ala Val Ala Val Glu Tyr Asp Arg Val Ser lie Ser 
20 25 30 

Asp Asp Thr Leu Lys Ala Val Glu Glu Lys His Glu Ala Phe Leu Lys 
35 40 45 

Leu lie Asn Ser Gly Lys Thr Val Tyr Gly Val Asn Thr Gly Phe Gly 
50 55 60 

Ser Leu Leu Asn Val His lie Glu Arg Asp Gin Glu lie Glu Leu Gin 
65 70 75 80 

Lys Asn Leu lie Arg Ser His Ser Ser Gly Val Gly Asp Tyr Leu Glu 
85 90 95 

Asn Arg Tyr Val Arg Ala lie Met Ala Val Arg Leu Asn Ser Leu Ala 
100 105 110 

Ala Gly Tyr Ser Ala Val Ser Ala Asp Leu Leu Asn Met Met Val Glu 
115 120 125 

Met Leu Asn Arg Asp Val lie Pro Ala Val Pro Lys Tyr Gly Ser Val 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ala His lie Gly Leu Ala Met 
145 150 155 160 

Met Gly Glu Gly Lys Ala Phe Asp Phe Glu Gly Arg Leu Met Asp Ser 
165 170 175 

Ala Arg Ala Leu Glu Lys Ala Gly Leu Lys Pro Tyr Gin Phe Lys Glu 
180 185 190 



Lys Glu Gly Val Ala Leu lie Asn Gly Thr Ser Phe Met Ser Gly lie 
195 200 205 
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Leu Ser lie Ala Val Met Asp Ala His Asp lie Leu Glu Asn Ala lie 
210 215 220 

Arg Ser Ala Leu Leu Ser Phe Glu Ala Leu Gly Gly Thr Ser Lys Ala 
225 230 235 240 

Phe Thr Pro Trp lie Leu Gly Ala Leu Arg Pro His Leu Gly Gin Val 
245 250 255 

Ala lie Gly Asn Arg Phe Arg Glu Tyr Leu Thr Gly Ser Asp lie Val 
260 265 270 

Ala Ser Lys Arg Ala Asp Ser Val Lys Val Gin Asp Ala Tyr Thr Leu 
275 280 285 

Arg Cys lie Pro Gin Val Tyr Gly Ser Val Ala Asp Val lie Asp Tyr 
290 295 300 

Val Glu Asn Val Leu Ser Val Glu lie Asn Ser Ala Thr Asp Asn Pro 
305 310 315 320 

Leu Val Phe Asn Gly Glu Glu Val Val Ser Gly Gly Asn Phe His Gly 
325 330 335 

Glu Pro Val Ala Leu Ala Ala Asp Phe Leu Ala lie Ala Leu Thr Asp 
340 345 350 

Leu Gly Asn Met Val Glu Arg Arg lie Ala Arg Leu Val Asp Thr Asn 
355 360 365 

Leu Ser Arg Gly Leu Pro Pro Phe Leu Thr Pro Asp Ser Gly Leu Asn 
370 375 380 

Ser Gly Tyr Met lie Pro Gin Tyr Thr Ala Ala Ala Leu Cys Asn Arg 
385 390 395 400 

Asn Lys Val Leu Ala Tyr Pro Ser Ser Ala Asp Thr lie Pro Thr Ser 
405 410 415 

Ala Asn Gin Glu Asp His Val Ser Met Gly Ala Thr Gly Ser Leu Lys 
420 425 430 

Leu Leu Glu lie lie Asp Asn Val Arg Tyr lie lie Ala lie Glu Tyr 
435 440 445 

Leu Leu Gly Ser Gin Ala Leu Glu Phe Thr Asp Lys Leu Gly Met Ser 
450 455 460 

Pro Ser Thr Arg Lys lie Tyr Glu Lys lie Arg Glu Lys Val Glu Lys 
465 470 475 480 

Leu Asp His Asp Arg Pro Pro Ser Phe Asp lie Glu Thr lie Arg Lys 
485 490 495 

Met Met Asp Lys Lys Glu Phe lie Ser Ala Leu Pro Ala His Leu Pro 
500 505 510 



Ala 
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<210> 59 
<211> 513 
<212> PRT 
<213> Mus sp. 



<400> 59 

Lys Tyr Arg Glu Pro Glu Lys Tyr lie Ala Leu Asp Gly Asp Ser Thr 
15 10 15 

Glu Asp Leu Val Asn Leu Gly Lys Gly Arg Tyr Lys lie Lys Leu Thr 
20 25 30 

Ser He Ala Glu Lys Lys Val Gin Gin Ser Arg Glu Val He Asp Ser 
35 40 45 

He He Lys Glu Arg Thr Val Val Tyr Gly He Thr Thr Gly Phe Gly 
50 55 60 

Lys Phe Ala Thr Arg Thr Val He Pro Ala Asn Lys Leu Gin Leu Gin 
65 70 75 80 

Val Asn Leu Val Arg Ser His Ser Ser Gly Val Gly Lys Pro Leu Ser 
85 90 95 

Pro Glu Arg Cys Arg Met Leu Leu Ala Leu Arg He Asn Val Leu Ala 
100 105 HO 

Lys Gly Tyr Ser Gly He Ser Leu Glu Thr Leu Lys Gin Val He Glu 
115 120 125 

Ala Phe Asn Ala Ser Cys Leu Ser Tyr Val Pro Glu Lys Gly Thr Val 
130 135 140 



Gly Ala Ser Gly Asp Leu Ala Pro Leu Ser His Leu Ala Leu Gly Leu 
145 150 155 160 

He Gly Glu Gly Lys Met Trp Ser Pro Lys Ser Gly Trp Ala Asp Ala 
165 170 175 



Lys Tyr Val Leu 
180 

Lys Glu Gly Leu 
195 

Gly Cys Glu Ala 
210 

He Val Ala Ala 
225 

Phe Asp Thr Asp 



Glu Ala His Gly 



Ala Leu He Asn 
200 

Leu Glu Arg Ala 
215 

Leu Thr Leu Glu 
230 

He His Ala Pro 
245 



Leu Lys Pro He 
185 

Gly Thr Gin Met 



Ser Ala He Ala 
220 

Val Leu Lys Gly 
235 

Val Arg Pro His 
250 



Val Leu Lys Pro 
190 

He Thr Ser Leu 
205 

Arg Gin Ala Asp 



Thr Thr Lys Ala 
240 

Arg Gly Gin He 
255 
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Glu Val Ala Phe Arg Phe Arg Ser Leu Leu Ser Asp Ser Glu lie Ala 
260 265 270 

Glu Ser His Arg Phe Cys Asp Gly Arg Val Gin Asp Ala Tyr Thr Leu 
275 280 285 

Arg Cys Cys Pro Gin Val His Gly Val Val Asn Asp Thr He Ala Phe 
290 295 300 

Val Lys Asp lie lie Thr Thr Glu Leu Asn Ser Ala Thr Asp Asn Pro 
305 310 315 320 

Met Val Phe Ala Ser Gly Glu Thr He Ser Gly Gly Asn Phe His Gly 
325 330 335 

Glu Tyr Pro Ala Lys Ala Leu Asp Tyr Leu Ala He Gly Val His Glu 
340 345 350 

Leu Ala Ala He Ser Glu Arg Arg He Glu Arg Leu Cys Asn Pro Ser 
355 360 365 

Leu Ser Arg Glu Leu Pro Ala Phe Leu Val Ala Glu Gly Gly Leu Asn 
370 375 380 

Ser Gly Phe Met He Ala His Cys Thr Ala Ala Ala Leu Val Ser Glu 
385 390 395 400 

Ser Lys Ala Leu Cys His Pro Ser Ser Val Asp Ser Leu Ser Thr Ser 
405 410 415 

Ala Ala Thr Glu Asp His Val Ser Met Gly Gly Trp Ala Ala Arg Lys 
420 425 430 

Ala Leu Arg Val Val Glu His Val Glu Gin Val Leu Ala He Glu Leu 
435 440 445 

Leu Ala Ala Cys Gin Gly He Glu Phe Leu Arg Pro Leu Lys Thr Thr 
450 455 460 

Thr Pro Leu Glu Lys Val Tyr Asp Leu Val Arg Ser Val Val Arg Pro 
465 470 475 480 

Trp He Lys Asp Arg Phe Met Ala Pro Asp He Glu Ala Ala His Arg 
485 490 495 

Leu Leu Leu Asp Gin Lys Val Trp Glu Val Ala Ala Pro Tyr He Glu 
500 505 510 



Lys 



<210> 60 
<211> 513 
<212> PRT 
<213> Mus 



mus cuius 
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<400> 60 

Lys Tyr Arg Glu Pro Glu Lys Tyr He Ala Leu Asp Gly Asp Ser Thr 
15 10 15 

Glu Asp Leu Val Asn Leu Gly Lys Gly Arg Tyr Lys He Lys Leu Thr 
20 25 30 

Ser He Ala Glu Lys Lys Val Gin Gin Ser Arg Glu Val He Asp Ser 
35 40 45 

He He Lys Glu Arg Thr Val Val Tyr Gly He Thr Thr Gly Phe Gly 
50 55 60 

Lys Phe Ala Thr Arg Thr Val He Pro Ala Asn Lys Leu Gin Leu Gin 
65 70 75 80 

Val Asn Leu Val Arg Ser His Ser Ser Gly Val Gly Lys Pro Leu Ser 
85 90 95 

Pro Glu Arg Cys Arg Met Leu Leu Ala Leu Arg He Asn Val Leu Ala 
100 105 HO 

Lys Gly Tyr Ser Gly He Ser Leu Glu Thr Leu Lys Gin Val He Glu 
115 120 125 

Ala Phe Asn Ala Ser Cys Leu Ser Tyr Val Pro Glu Lys Gly Thr Val 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ser His Leu Ala Leu Gly Leu 
145 150 155 160 

He Gly Glu Gly Lys Met Trp Ser Pro Lys Ser Gly Trp Ala Asp Ala 
165 170 175 

Lys Tyr Val Leu Glu Ala His Gly Leu Lys Pro He Val Leu Lys Pro 
180 185 190 

Lys Glu Gly Leu Ala Leu He Asn Gly Thr Gin Met He Thr Ser Leu 
195 200 205 

Gly Cys Glu Ala Leu Glu Arg Ala Ser Ala He Ala Arg Gin Ala Asp 
210 215 220 

He Val Ala Ala Leu Thr Leu Glu Val Leu Lys Gly Thr Thr Lys Ala 
225 230 235 240 

Phe Asp Thr Asp He His Ala Pro Val Arg Pro His Arg Gly Gin He 
245 250 255 

Glu Val Ala Phe Arg Phe Arg Ser Leu Leu Ser Asp Ser Glu He Ala 
260 265 270 

Glu Ser His Arg Phe Cys Asp Gly Arg Val Gin Asp Ala Tyr Thr Leu 
275 280 285 

Arg Cys Cys Pro Gin Val His Gly Val Val Asn Asp Thr He Ala Phe 
290 295 300 



Val Lys Asp He He Thr Thr Glu Leu Asn Ser Ala Thr Asp Asn Pro 
305 310 315 320 

Met Val Phe Ala Ser Gly Glu Thr He Ser Gly Gly Asn Phe His Gly 
325 330 335 

Glu Tyr Pro Ala Lys Ala Leu Asp Tyr Leu Ala He Gly Val His Glu 
340 345 350 

Leu Ala Ala He Ser Glu Arg Arg He Glu Arg Leu Cys Asn Pro Ser 
355 360 365 

Leu Ser Arg Glu Leu Pro Ala Phe Leu Val Ala Glu Gly Gly Leu Asn 
370 375 380 

Ser Gly Phe Met He Ala His Cys Thr Ala Ala Ala Leu Val Ser Glu 
385 390 395 400 

Ser Lys Ala Leu Cys His Pro Ser Ser Val Asp Ser Leu Ser Thr Ser 
405 410 415 

Ala Ala Thr Glu Asp His Val Ser Met Gly Gly Trp Ala Ala Arg Lys 
420 425 430 

Ala Leu Arg Val Val Glu His Val Glu Gin Val Leu Ala He Glu Leu 
435 440 445 

Leu Ala Ala Cys Gin Gly He Glu Phe Leu Arg Pro Leu Lys Thr Thr 
450 455 460 

Thr Pro Leu Glu Lys Val Tyr Asp Leu Val Arg Ser Val Val Arg Pro 
465 470 475 480 

Trp He Lys Asp Arg Phe Met Ala Pro Asp He Glu Ala Ala His Arg 
485 490 495 

Leu Leu Leu Asp Gin Lys Val Trp Glu Val Ala Ala Pro Tyr He Glu 
500 505 510 

Lys 



<210> 61 
<211> 513 
<212> PRT 
<213> Rattus sp. 

<400> 61 

Lys Tyr Arg Glu Pro Glu Lys Tyr He Ala Leu Asp Gly Asp Ser Thr 
15 10 15 

Glu Asp Leu Val Asn Leu Gly Lys Gly His Tyr Lys He Lys Leu Thr 
20 25 30 



Ser He Ala Glu Lys Lys Val Gin Gin Ser Arg Glu Val He Asp Ser 
35 40 45 



1 
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lie lie Lys Glu Arg Thr Val Val Tyr Gly lie Thr Thr Gly Phe Gly 
50 55 60 

Lys Phe Ala Thr Arg Thr Val lie Pro Ala Asn Lys Leu Gin Leu Gin 
65 70 75 80 

Val Asn Leu Val Arg Ser His Ser Ser Gly Val Gly Lys Pro Leu Ser 
85 90 95 

Pro Glu Arg Cys Arg Met Leu Leu Ala Leu Arg lie Asn Val Leu Ala 
100 105 110 

Lys Gly Tyr Ser Gly lie Ser Leu Glu Thr Leu Lys Gin Val lie Glu 
115 120 125 

Val Phe Asn Ala Ser Cys Leu Ser Tyr Val Pro Glu Lys Gly Thr Val 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ser His Leu Ala Leu Gly Leu 
145 150 155 160 

lie Gly Glu Gly Lys Met Trp Ser Pro Lys Ser Gly Trp Ala Asp Ala 
165 170 175 

Lys Tyr Val Leu Glu Ala His Gly Leu Lys Pro lie Val Leu Lys Pro 
180 185 190 

Lys Glu Gly Leu Ala Leu lie Asn Gly Thr Gin Met lie Thr Ser Leu 
195 200 205 

Gly Cys Glu Ala Val Glu Arg Ala Ser Ala lie Ala Arg Gin Ala Asp 
210 215 220 

lie Val Ala Ala Leu Thr Leu Glu Val Leu Lys Gly Thr Thr Lys Ala 
225 230 235 240 

Phe Asp Thr Asp lie His Ala Pro Val Arg Pro His Arg Gly Gin lie 
245 250 255 

Glu Val Ala Phe Arg Phe Arg Ser Leu Leu Ser Asp Ser Glu lie Ala 
260 265 270 

Glu Ser His Arg Phe Cys Asp Gly Arg Val Gin Asp Ala Tyr Thr Leu 
275 280 285 

Arg Cys Cys Pro Gin Val His Gly Val Val Asn Asp Thr lie Ala Phe 
290 295 300 

Val Lys Asp lie lie Thr Thr Glu Leu Asn Ser Ala Thr Asp Asn Pro 
305 310 315 320 

Met Val Phe Ala Ser Gly Glu Thr lie Ser Gly Gly Asn Phe His Gly 
325 330 335 



Glu Tyr Pro Ala Lys Ala Leu Asp Tyr Leu Ala lie Gly Val His Glu 
340 345 350 



r 



Leu Ala Ala lie 
355 

Leu Ser Arg Glu 
370 



Ser Gly Phe Met 
385 

Ser Lys Ala Leu 



Ala Ala Thr Glu 
420 

Ala Leu Arg Val 
435 

Leu Ala Ala Cys 
450 

Thr Pro Leu Glu 
465 

Trp lie Lys Asp 



Leu Leu Leu Asp 
500 

Lys 



Ser Glu Arg Arg 
360 

Leu Pro Ala Phe 
375 

lie Ala His Cys 
390 

Cys His Pro Ser 
405 

Asp His Val Ser 



lie Glu His Val 
440 

Gin Gly lie Glu 
455 

Lys Val Tyr Asp 
470 

Arg Phe Met Ala 
485 

Gin Lys Val Trp 



90 

He Glu Arg Leu 



Leu Val Ala Glu 
380 

Thr Ala Ala Ala 
395 

Ser Val Asp Ser 
410 

Met Gly Gly Trp 
425 

Glu Gin Val Leu 



Phe Leu Arg Pro 
460 

Leu Val Arg Ser 
475 

Pro Asp He Glu 
490 

Glu Val Ala Ala 
505 



Cys Asn Pro Ser 
365 

Gly Gly Leu Asn 



Leu Val Ser Glu 
400 

Leu Ser Thr Ser 
415 

Ala Ala Arg Lys 
430 

Ala He Glu Leu 
445 

Leu Lys Thr Thr 



Val Val Arg Pro 
480 

Ala Ala His Arg 
495 

Pro Tyr He Glu 
510 



<210> 62 

<211> 513 

<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Uncultured bacterium 
pCosASl 

<400> 62 

Met Ala Ser Met Asn Ala Leu Thr Leu Thr Pro Gly Thr Leu Thr Leu 
1 5 10 15 

Ala Gin Leu Arg Gin Val Trp Gin Gin Pro Leu Gin Leu Thr Leu Asp 
20 25 30 

Glu Ser Ala His Glu Ala He Asn Asp Ser Val Ala Cys Val Glu Ala 
35 40 45 

He Val Ala Glu Gly Arg Thr Ala Tyr Gly He Asn Thr Gly Phe Gly 
50 55 60 

Leu Leu Ala Gin Thr Arg He Ala Thr His Asp Leu Glu Asn Leu Gin 
65 70 75 80 
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Arg Ser Leu Val Leu 
85 

Asp Asp lie Val Arg 
100 

Arg Gly Phe Ser Gly 
115 

Leu Val Asn Ala Gly 
130 

Gly Ala Ser Gly Asp 
145 

Leu Gly Glu Gly Lys 
165 

Ala Thr Ala Leu Gin 
180 

Lys Glu Gly Leu Ala 
195 

Ala Leu Arg Gly Leu 
210 

Val Cys Gly Ala Leu 
225 

Phe Asp Ala Arg lie 
245 

Asp Ala Ala Ala Leu 
260 

Ala Ser His His Asn 
275 

Arg Cys Gin Pro Gin 
290 

Val Ala Glu Val Leu 
305 

Leu Val Phe Ala Ala 
325 

Glu Pro Val Ala Met 
340 

lie Gly Ala Leu Ser 
355 

Met Ser Gin Asp Leu 
370 



Ser His Ala Ala Gly Val 
90 

Leu Met Met Val Leu Lys 
105 

lie Arg Leu Ser Val lie 
120 

Val Tyr Ser Val Asp Pro 
135 

Leu Ala Pro Leu Ala His 
150 155 

Ala Arg Asp Tyr Arg Gly 
170 

Lys Ala Gly Leu Ala Pro 
185 

Leu Leu Asn Gly Thr Gin 
200 

Phe Glu Ala Glu Asp Leu 
215 

Thr Thr Glu Ala Val Leu 
230 235 

His Glu Pro Val Arg Gly 
250 

Phe Arg His Val Leu Thr 
265 

Cys Asp Gly Lys Val Gin 
280 

Val Met Gly Ala Cys Leu 
295 

Leu Val Glu Ser Asn Ala 
310 315 

Asn Glu Met Val Phe Arg 
330 

Ala Ala Asp Asn Leu Ala 
345 

Glu Arg Arg lie Ala Leu 
360 

Pro Pro Phe Leu Val Arg 
375 



Gly Glu Pro Leu Asp 
95 

lie Asn Ser Leu Ala 
110 

Gin Ala Leu lie Ala 
125 

Ala Lys Gly Ser Val 
140 

Met Ser Leu Thr Leu 
160 

Glu Trp Leu Pro Ala 

175 

Val Thr Leu Ala Ala 
190 

Ala Ser Thr Ala Phe 
205 

Phe Ala Ser Ala Val 
220 

Gly Ser Arg Arg Pro 
240 

Gin Arg Gly Gin He 
255 

Asp Thr Ser Ala He 
270 

Asp Pro Tyr Ser Leu 
285 

Thr Gin Met Arg Gin 
300 

Val Ser Asp Asn Pro 
320 

Gly Asn Phe His Ala 
335 

Leu Ala lie Ala Glu 
350 

Met Met Asp Lys His 
365 

Asn Gly Gly Val Asn 
380 
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Ser Gly Phe Met He Ala Gin Val Thr Ala Ala Ala Leu Ala Ser Glu 
385 390 395 400 

Asn Lys Gly Leu Cys His Pro Thr Ser Val Asp Lys He Pro Pro Ser 
405 410 415 

Ala Asn Gin Glu Asp His Val Ser Met Ala Pro Ala Ala Gly Arg Arg 
420 425 430 

Leu Trp Glu Met Ala Gly Asn Thr Arg Gly Val Leu Ala Val Glu Trp 
435 440 445 

Leu Ala Ala Cys Gin Gly Ala Asp Leu Arg Asp Gly Leu Thr Ser Ser 
450 455 460 

Pro Leu Leu Glu Gin Ala Arg Gin Ser Cys Gly Glu Gin Val Ala His 
465 470 475 480 

Tyr Asp Asp Asp Arg Phe Phe Ala Pro Asp He Glu Ala Ala He Ser 
485 490 495 

Leu Leu Asn Lys Gly Ser Leu Val Gly Leu Leu Pro Ala Phe Leu Pro 
500 505 510 



Ala 



<210> 63 

<211> 513 

<212> PRT 

<213> Rhizobium 

<400> 63 
Met Ala Ser Ala 
1 

Trp Arg Glu He 
20 

Gly Pro Ala Arg 
35 

Leu Val Glu Arg 
50 

Ala Leu Cys Asp 
65 

Arg Asn He He 



Arg Val Glu Ala 
100 

His Gly Tyr Ser 
115 



meliloti 



Met Gly Glu Met 
5 

Ala Ser He Ala 



Leu Arg lie Ala 
40 

Gly He Arg Gly 
55 

Val He He Ser 
70 

Leu Ser His Ala 
85 

Arg Ala Val Met 



Gly Val Arg Val 
120 



He Ser Leu Asp 
10 

Glu Gly Ala Ser 
25 

Gin Ala Arg Arg 



Tyr Gly He Asn 
60 

Arg Glu Asn Gin 
75 

Cys Gly Val Gly 
90 

Ala Ala Gin He 
105 

Glu Thr Ala Glu 



Gly Pro Leu Thr 
15 

Leu Asp Leu Ser 
30 

He Val Asp Ala 
45 

Thr Gly Val Gly 



Gin Ala Leu Ser 
80 

Asp Pro Leu Gly 
95 

Ala Asn Leu Thr 
110 

Met Leu Leu Ala 
125 
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Leu Leu Asn Ala Asp lie lie Pro Leu lie Pro Ser Arg Gly Ser Val 
130 135 140 

Gly Tyr Ser Gly Asp Leu Ala Pro Leu Thr His Ala Ala Leu Val Leu 
145 150 155 160 

lie Gly His Gly Ser Ala Met Gin Gly Thr Glu Arg Leu Ser Gly Ala 
165 170 175 

Asp Ala Leu Phe Ala Arg Leu Gly Leu Ala Pro Leu Arg Leu Glu Ala 
180 185 190 

Lys Glu Gly Leu Ser Leu Val Asn Gly Thr Pro Cys Ala Thr Gly Leu 
195 200 205 

Ala Ala Leu Ala Leu Ala Arg Thr Glu Arg Leu Phe Ala Trp Ala Asp 
210 215 220 

Ala Ala Ala Ala Met Thr Tyr Glu Ala Asn Leu Gly Ser Gin Ala Asn 
225 230 235 240 

Ala Phe Ala Glu Leu Pro Leu Ala Leu Arg Gin Ser Pro Gly Leu Ser 
245 250 255 

Ala Val Gly Glu Gly Leu Arg Asp Trp Leu Ala Asp Ser Pro Met Leu 
260 265 270 

Ala Gly His Arg Thr Ala Gly Thr Arg Thr Gin Asp Pro Leu Ser Leu 
275 280 285 

Arg Ala Val Pro Gin Val His Gly Ala Ala Arg Asp Ala Phe Gly Gin 
290 295 300 

Val Ala Glu lie Val Asp Arg Glu Leu Ala Ser Val Thr Asp Asn Pro 
305 310 315 320 

Ala Val Ala Gly Ser Pro Glu Val His Ser Gin Ala His Ala Val Gly 
325 330 335 

Ala Ala Leu Gly Leu Ala Met Asp Ser Leu Ala Val Ala Val Ala Glu 
340 345 350 

Val Ala Ala lie Ser Glu Arg Arg lie Asp Arg Leu Val Asn Pro Leu 
355 360 365 

Val Ser Arg Gly Leu Pro Ala Phe Leu Ala Gly Asp Ser Gly Val Ser 
370 375 380 

Ser Gly Phe Met lie Ala Gin Tyr Thr Ala Ala Ala Leu Val Ala Glu 
385 390 395 400 

Asn Arg Arg Leu Ala Ala Pro Ala Ser Leu Asp Gly Gly lie Thr Ser 
405 410 415 

Ala Leu Gin Glu Asp Met Leu Thr His Ala Thr Pro Ala Ala Trp Lys 
420 425 430 



i ) 



Ala Leu Ser lie Val 
435 

Leu Ala Ala His Arg 
450 

Arg Asn Ala Pro Leu 
465 

Pro lie Ala Thr lie 
485 

Leu Leu Ala Asn Gly 
500 

Ala 
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Asp Asn Leu Glu Arg 
440 

Pro Met Ser Cys Ser 
455 

Pro Phe Thr Gly Thr 
470 

Val Arg Ser Ala Glu 
490 

Ser Val His Lys Ala 
505 



lie Leu Ala lie Glu Leu 
445 

Arg Lys Arg Arg Ala Arg 
460 

Tyr Ala Arg Arg Ser Pro 
475 480 

Leu Glu Ala Ala Tyr Asp 
495 

Leu Glu Ala His Leu Pro 
510 



<210> 64 
<211> 513 
<212> PRT 

<213> Halobacterium sp. 
<400> 64 

Met Ala Ser Ala Pro Gin lie Thr Leu Gly Leu Ser Gly Ala Thr Ala 
15 10 15 

Asp Asp Val lie Ala Val Ala Arg His Glu Ala Arg lie Ser lie Ser 
20 25 30 

Pro Gin Val Leu Glu Glu Leu Ala Ser Val Arg Ala His lie Asp Ala 
35 40 45 

Leu Ala Ser Ala Asp Thr Pro Val Tyr Gly lie Ser Thr Gly Phe Gly 
50 55 60 

Ala Met Ser Asp Thr Arg lie Asp Ala Ala Asp Arg Glu Ala Leu Gin 
65 70 75 80 

Ala Asn Leu Val Arg Ser His Ala Ala Gly Ala Gly Ser Glu Leu Asp 
85 90 95 

Thr Ala Ala Val Arg Ala Leu Leu Val Thr Arg Leu Asn Ala Leu Ala 
100 105 110 

Lys Gly Tyr Ser Gly lie Arg Glu Arg Val Leu Asp Val Leu Val Gly 
115 120 125 

Leu Leu Asn Glu Gly Val His Pro Val Val Pro Ser Arg Gly Ser Leu 
130 135 140 

Gly Ala Ser Gly Asp Leu Ala Pro Leu Ala His Met Ser Arg Val Leu 
145 150 155 160 

He Gly Glu Gly Gin Ala Thr Asp Val Ala Gly Glu Arg Met Pro Ala 
165 170 175 
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Ala Glu Ala Leu Ala Ala Ala Asp Leu Glu Pro Val Thr Leu Gin Ala 
180 185 190 

Lys Glu Gly Leu Ala Leu lie Asn Gly Thr Gin Leu Thr Thr Gly Val 
195 200 205 

Ala Ala Leu Ala Leu Val Asp Ala Glu Arg Val Leu Arg Ser Ala Asp 
210 215 220 

Thr Ala Gly Ala Leu Thr Thr Glu Val Thr Met Ser Thr Thr Ala Ser 
225 230 235 240 

Cys Ala Pro Ala lie His Glu Pro Val Arg Pro His Asp Gly Gin Ala 
245 250 255 

Val Ser Ala Arg His He Arg Asn Leu Thr Ala Gly Ser Glu Val Leu 
260 265 270 

Asp His His Arg Asp Cys Asp Gly Arg Val Gin Asp Ala Tyr Ser He 
275 280 285 

Arg Cys Leu Pro Gin Val His Gly Ala Val Arg Asp Ala Leu Asp His 
290 295 300 

Leu Arg Ala Ala Val Ala Thr Glu Leu Asn Ser Ala Thr Asp Asn Pro 
305 310 315 320 

Leu Val Phe Pro Ser Gly Thr Val Val Ser Gly Gly Asn Phe His Gly 
325 330 335 

Glu Val Leu Ala Leu Arg Leu Gly Tyr Ala Ala Ser Ala Leu Ala Glu 
340 345 350 

Leu Ala Ala He Ser Glu Arg Arg Thr Asp Arg Leu Leu Asn Pro Glu 
355 360 365 

Thr Gin Glu Pro Leu Glu Pro Phe Leu Ala Pro Asp Ser Gly Leu His 
370 375 380 

Ser Gly Leu Met He Pro Gin Tyr Thr Ala Ala Ser Leu Val Asn Asp 
385 390 395 400 

Leu Arg Ser Leu Gly Gin Pro Ala Thr Leu Asp Asn Ala Ser Val Ser 
405 410 415 

Gly Ala Gin Glu Asp His Val Ser Met Ser Ala Gly Ala Ala Tyr Asn 
420 425 430 

Phe Arg Glu Ala Val Glu Lys Ala Ala Thr Val Val Gly Val Glu Leu 
435 440 445 

Leu Cys Gly Ala Gin Gly Arg Glu Phe Leu Asp Pro Leu Ala Leu Gly 
450 455 460 



Ala Gly Thr Ala Ala Ala Tyr Asp Leu Val Arg Ser Glu Val Ser Glu 
465 470 475 480 
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Pro Ala Gly Asp Arg Ala Leu Ala Asp Asp Met Ala Ala Val Gly Asp 
485 490 495 

Leu Val Arg Ala Gly Leu Val Glu Asp Ala Val Ala Arg Ala Leu Asp 
500 505 510 

Ala 



<210> 65 
<211> 504 
<212> PRT 

<213> Streptomyces griseus 
<400> 65 

Val Val Val Gly Thr Ser Gly Thr Thr Ala Glu Asp Val Val Ala Val 
15 10 15 

Ala Arg His Gly Ala Arg Val Glu Leu Ser Ala Ala Ala Val Glu Ala 
20 25 30 

Leu Ala Ala Ala Arg Leu He Val Asp Ala Leu Ala Ala Lys Pro Glu 
35 40 45 

Pro Val Tyr Gly Val Ser Thr Gly Phe Gly Ala Leu Ala Ser Arg His 
50 55 60 

He Gly Thr Glu Leu Arg Ala Gin Leu Gin Arg Asn He Val Arg Ser 
65 70 75 80 

His Ala Ala Gly Met Gly Pro Arg Val Glu Arg Glu Val Val Arg Ala 
85 90 95 

Leu Met Phe Leu Arg Leu Lys Thr Val Ala Ser Gly His Thr Gly Val 
100 105 HO 

Arg Pro Glu Val Ala Gin Thr Met Ala Asp Val Leu Asn Ala Gly He 
115 120 125 

Thr Pro Val Val His Glu Tyr Gly Ser Leu Gly Cys Ser Gly Asp Leu 
130 135 140 

Ala Pro Leu Ser His Cys Ala Leu Thr Leu Met Gly Glu Gly Glu Ala 
145 150 155 160 

Glu Gly Pro Asp Gly Thr Val Arg Pro Ala Gly Glu Leu Leu Ala Ala 
165 170 175 

His Gly He Ala Pro Val Glu Leu Arg Glu Lys Glu Gly Leu Ala Leu 
180 185 190 

Leu Asn Gly Thr Asp Gly Met Leu Gly Met Leu Val Met Ala Leu Ala 
195 200 205 

Asp Leu Arg Asn Leu Tyr Thr Ser Ala Asp He Thr Ala Ala Leu Ser 
210 215 220 
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Leu Glu Ala Leu Leu Gly Thr Asp Lys Val Leu Ala Pro Glu Leu His 
225 230 235 240 

Ala lie Arg Pro His Pro Gly Gin Gly Val Ser Ala Asp Asn Met Ser 
245 250 255 

Arg Val Leu Ala Gly Ser Gly Leu Thr Gly His His Gin Asp Asp Ala 
260 265 270 

Pro Arg Val Gin Asp Ala Tyr Ser Val Arg Cys Ala Pro Gin Val Asn 
275 280 285 

Gly Ala Gly Arg Asp Thr Leu Asp His Ala Ala Leu Val Ala Gly Arg 
290 295 300 

Glu Leu Ala Ser Ser Val Asp Asn Pro Val Val Leu Pro Asp Gly Arg 
305 310 315 320 

Val Glu Ser Asn Gly Asn Phe His Gly Ala Pro Val Ala Tyr Val Leu 
325 330 335 

Asp Phe Leu Ala lie Val Ala Ala Asp Leu Gly Ser lie Cys Glu Arg 
340 345 350 

Arg Thr Asp Arg Leu Leu Asp Lys Asn Arg Ser His Gly Leu Pro Pro 
355 360 365 

Phe Leu Ala Asp Asp Ala Gly Val Asp Ser Gly Leu Met lie Ala Gin 
370 375 380 

Tyr Thr Gin Ala Ala Leu Val Ser Glu Met Lys Arg Leu Ala Val Pro 
385 390 395 400 

Ala Ser Ala Asp Ser lie Pro Ser Ser Ala Met Gin Glu Asp His Val 
405 410 415 

Ser Met Gly Trp Ser Ala Ala Arg Lys Leu Arg Thr Ala Val Asp Asn 
420 425 430 

Leu Ala Arg lie Val Ala Val Glu Leu Tyr Ala Ala Thr Arg Ala lie 
435 440 445 

Glu Leu Arg Ala Ala Glu Gly Leu Thr Pro Ala Pro Ala Ser Glu Ala 
450 455 460 

Val Val Ala Ala Leu Arg Ala Ala Gly Ala Glu Gly Pro Gly Pro Asp 
465 470 475 480 

Arg Phe Leu Ala Pro Asp Leu Ala Ala Ala Asp Thr Phe Val Arg Glu 
485 490 495 



Gly Arg Leu Val Ala Ala Val Glu 
500 



<210> 66 
<211> 502 
<212> PRT 
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<213> Corynebacteriaceae sp. 
<400> 66 

lie Thr Leu Gly Leu Ser Gly Ala Thr Ala Asp Asp Val lie Ala Val 
15 10 15 

Ala Arg His Glu Ala Arg He Ser He Ser Pro Gin Val Leu Glu Glu 
20 25 30 

Leu Ala Ser Val Arg Ala His He Asp Ala Leu Ala Ser Ala Asp Thr 
35 40 45 

Pro Val Tyr Gly He Ser Thr Gly Phe Gly Ala Leu Ala Thr Arg His 
50 55 60 

He Ala Pro Glu Asp Arg Ala Lys Leu Gin Arg Ser Leu He Arg Ser 
65 70 75 80 

His Ala Ala Gly Met Gly Glu Pro Val Glu Arg Glu Val Val Arg Ala 
85 90 95 

Leu Met Phe Leu Arg Ala Lys Thr Leu Ala Ser Gly Arg Thr Gly Val 
100 105 110 

Arg Pro Val Val Leu Glu Thr Met Val Gly Met Leu Asn Ala Gly He 
115 120 125 

Thr Pro Val Val Arg Glu Tyr Gly Ser Leu Gly Cys Ser Gly Asp Leu 
130 135 140 

Ala Pro Leu Ser His Cys Ala Leu Val Leu Met Gly Glu Gly Glu Ala 
145 150 155 160 

Thr Asp Ala His Gly Asp He Arg Pro Val Pro Glu Leu Phe Ala Glu 
165 170 175 

Ala Gly Leu Thr Pro Val Glu Leu Ala Glu Lys Glu Gly Leu Ala Leu 
180 185 190 

Val Asn Gly Thr Asp Gly Met Leu Gly Gin Leu He Met Ala Leu Ala 
195 200 205 

Asp Leu Asp Glu Leu Leu Asp He Ala Asp Ala Thr Ala Ala Met Ser 
210 215 220 

Val Glu Ala Gin Leu Gly Thr Asp Gin Val Phe Arg Ala Glu Leu His 
225 230 235 240 

Glu Pro Leu Arg Pro His Pro Gly Gin Gly Arg Ser Ala Gin Asn Met 
245 250 255 

Phe Ala Phe Leu Ala Asp Ser Pro He Val Ala Ser His Arg Glu Gly 
260 265 270 



Asp Gly Arg Val Gin Asp Ala Tyr Ser Leu Arg Cys Ser Pro Gin Val 
275 280 285 
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Thr Gly Ala Ala Arg Asp Thr He Ala His Ala Arg Leu Val Ala Thr 
290 295 300 

Arg Glu Leu Ala Ala Ala He Asp Asn Pro Val Val Leu Pro Ser Gly 
305 310 315 320 

Glu Val Thr Ser Asn Gly Asn Phe His Gly Ala Pro Val Ala Tyr Val 
325 330 335 

Leu Asp Phe Leu Ala He Ala Val Ala Asp Leu Gly Ser He Ala Glu 
340 345 350 

Arg Arg Thr Asp Arg Met Leu Asp Pro Ala Arg Ser Arg Asp Leu Pro 
355 360 365 

Ala Phe Leu Ala Asp Asp Pro Gly Val Asp Ser Gly Met Met He Ala 
370 375 380 

Gin Tyr Thr Gin Ala Gly Leu Val Ala Glu Asn Lys Arg Leu Ala Val 
385 390 395 400 

Pro Ala Ser Val Asp Ser He Pro Ser Ser Ala Met Gin Glu Asp His 
405 410 415 

Val Ser Leu Gly Trp His Ala Ala Arg Lys Leu Arg Thr Ser Val Ala 
420 425 430 

Asn Leu Arg Arg lie Leu Ala Val Glu Met Leu lie Ala Gly Arg Ala 
435 440 445 

Leu Asp Leu Arg Ala Pro Leu Lys Pro Gly Pro Ala Thr Gly Ala Val 
450 455 460 

Leu Glu Val Leu Arg Ser Lys Val Ala Gly Pro Gly Gin Asp Arg Phe 
465 470 475 480 

Leu Ser Ala Glu Leu Glu Ala Ala Tyr Asp Leu Leu Ala Asn Gly Ser 
485 490 495 



Val His Lys Ala Leu Glu 
500 



